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3! (54) TiUe: REMOVING SOLUTION 

ON (54) %K<D«i»: mm^ 



(57) Abstract: A resist removing solution for low-k film and a via hole or capacitor cleaning solution each comprising at least one 
member selected from the group consisting of organic acids and organic solvents together with hydrogen fluoride (HF); and a method 
of removing a resist and a method of cleaning a via ho!e or capacitor comprising application thereof. 

(57)£$?i:*«M(±. ««KSLt/^«?g«E35)^t>^c*l¥*^€>s^ftt^)^l>^^:< 1 a. ikrSizyyit^m (hf) ^ 
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1 

m 



10 T low-k m^^'y^^^^-i-^'j^''^T^^±^^o 'i^km■i. m^Vy^:^y^:^^Vtima-i02 

M*U\ bd*Uj:/!)5p5. m^£^i^$^^Tv^5ui^^^f!Ig|^Kt?«. low-k l^Jilcj^^^tb 
15 fdV'v^y'.hCCnixLt^. KRFii!^V^h>'^:7)ui^:^h^Wi!)mm'C^-r. low-k i^^s^n^,^:/ 

20 ^^53j^:^^)f?i^■cv^5„ 

25 5fi¥*T% f BIS$t;^^bT Al fc§ V ^{i Al '^^/cf:<Lr?rffi V \ il Wm^Mirb-C SiOj m 
<lrfflv^6 Cu/low-k #JigHa^tit>6^r?8^^tbTV^^o 
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Ai/siOz ^mMmmmx-n. ipxi-sij^^iyN— {c*n.T7K¥:^i^t-««t£?:#ti^-r6 

cu/iow-k #jiia;^«3t-ef*. Ky-r^^iiy^v^j^icj;^^ *-r low-k i^t^i^cb^^^) 
10 ^5:^ifetc*3v ^T^*. gaj|^(??fc«)Ohi/:/^i:if r^^^'-zi'^l^^tc low-k m^J^M^. 
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3 



mic^LT. Cu/low-k #gSa^1t3frii. 7/U;?|-D;?7-7}^V;^;^i:g^;ieif^:t^^ 
;55#V\ *fc. low-k M(--^x.5yp<--v^^-e#§fclt^i'^/^<LJ;9ib-C^^(Cl/v?>^h^ 

#<ttl0$tt-CV^<5o ^RfBI^ 1-146331 -i-^^-Cfi. '75/®?i:-ryyn/-?y— /V/jJifc^:^ 
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si^m^ 10-50647 ^<iknxit. =ii^'$'^h^^-ji^m^^s =^^y^y^mm. ^mmwi^^ 

>'i/LT=':/i5'^hxfN— yV^J5fe#-t-S„ 0.25 S»%~0.5 m.m^^(O^Wk^(Oyyit7^ 
5 ^<i: -il/Zf^y^y—zVt DIW(Deionized wate^)<i:(0^!S'^^^S{z:^o^^T. IT^^X-vrv^y^i^ 

-5r^:;555^^$tlTV^So USP6150282 >^\}='>mitm^^^T7i^—Jl^J^^^(D^ 

10 tlX\,^^o USP6150282 ^ T'fi. ^^y^fkTK^. ^^^^^^*5j:t;«7Kd^f>^j:-5*ij||tlg-c. 

t<Jg|*5J:t;?:3^5/^>'^/^S-r6;^^fe;6^M^$t^-CV^-5„ ^^^p 11-340183 ^{i^mxn^ 
20 m»%aTt075/'fb7Kmi:^^^ 10 ^±(DTJi-=t—Ji'fj:t't^^t^T&c^m^m\^^X^ 

Ld^LTfc^Sib. Z.W.hXm-mwmmmhX.X low-k I^^Sr. iaM#5|£|-arLTl^^1Sffl-t- 
^r,b?ri®^UTvV^V \ Al/SiO^ ^Sifi^fllit^JF^^-r^^fciK^-r^^y^:/ 

^^P^fi. Cu/low-k #-Jiiail1#at^?f^^-rS^{;:*5tt'5K7-<:i^5/^>^^^(Dl^t;^^ 
25 X low-k lii^ffiV^fc:^'^c^3l«;,f^^^^/aS{^^ l^v'x^h. ^ME5Jl:|^*5j;t>*ili63A;i^;^ 
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5 

o: 

10 (2) Jteiitl^/^yTSrS«^6*I(C^5/5^>'t;^bTi^i^ll^^-^yT-^ low-k 

15 §0 

«^ :73/'fb7K^:-<y7'nxV— >'^:7K<^M*it;6S^ 1.00~5.00mass%:87.00~ 
98.5mass%:0.50~8.00mass%-T?feSJ#'g'tc:fiJlt?K^b-C(7>^:^^S;/^^V\ 

20 ^<mm^tix\f^^o cu/iow-k #siB^itit^?i^^i-5fcs:)ot>(D-e/<?<. 

Wmw- 1-146331 -^^^^ 10-50647 ■^45i^-e(*. I^C:75/>fk:7Km^-i'y:7'n 
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mmx\ y^x^iyv=^>'mitm. i&j^it^n.nMm^yv='>'mtmt^^n bpsg 

5 fl^o 

^cC*^^. 0:*:#fFM3255551-^Tii. Cu/low-k #jiiSil^1ll3t^?l^fiK-r5fcii^>Jc:{!£ffi 
USP6150282 -^fi. |l®e*itc:7K5>Sr^*-f ^ 1&Jii<^^:^*5/^?^4v^;li:^^|#m^:bTv^ 

■rsc^:;&5X't/«cv^^*b■e&So *-^c, ^mmxi'i7K'^^mmirc{i^^^j:<uj:<x-h. m<D 

USP6150282 ■^^::^o^^T. 7^^^{i^^j:<\^f;i:i-firiittj:hti:\^^(Di^TJ\^^^^J>>^j:t*<o 
20 Al/Si02 ^eSH^^3t^^?f^^^-^£ffl$t^^#M<^^i:t:$■^^<ev^r<^iS^*^^^U■CV^5^^ 
b-CfeSo mb<^C:^/ii^f>. USP6150282 Cu/low-k ^mE?MW7^^J^^^i-^tiit> 

\z.mm ir^mmmx'nfi:\^ \ 

USP6150282 #-e«. T^fViisyiy. z^7.y-f\^. ^V-y. Tf\^'f\:-Y. ^7^^^^ 

25 60 Cu/low-k #JiiHiiittitt^?i^^ffl icmmmtvxm v ^^^^^j^ttTK^tt-e^Sw 
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;{i-bt>. Cu/low-k ^^la/^lt^tfT^Jf^^ffltdtiJ^'/^iU-CfflV^S^^r^lKfiTK^ttT-fc 
5:ii:;6SM*LV^ USP6150282 -^T{i:i(^«t'9''^-i:3i5^$tT^TV V \ /NO^V^-^tf 

Cu/low-k #®@ailtt5t(7)?}^fifeffllc:fJ^?^<i:UT(i{gffib(c<v\ 
^a/NV— /l-^ t-:^i5'/— /l^/^ifi^^^J^SSi^JLiOTK^ttT/^r^— /v^S Cu/low-k 

W^W^(nm^m^-^m'^^^^h^%mJt^ USP6150282 ^■r:\tz.(0^ofiz.h1i^7§=. 
^tL-C*3f)-f . Cu/low-k ^MSa«l«3tO?^^<^fcfe<Dfyj|lt?0Ei:b-C^ji^?^i:tj<7)3{|5^ 

20 g^M^^^l^. T-trh:/^ii':a^i/y='>'^'ft:i^ (SiN) ^ low-k M(-?^b-c^tR 

6<j{c:j^5/f^>'j/-r^^m365;^t<. Cu/low-k ^mwWm'^(^¥^iiSL<n>mc\^'y:^V. Sit 

X/V:fcJ;t;«'irh>-e&Srt^:*:|§PJT'fi^b-Cl/^-5„ miC^bT. USP6150282 -^Tiix 
Cu/low-k #JiiHili«itc7)ff^^<^fcfe(7)SiJil?^^LT#ffi/jjW^^^i;65j,f2|c6<j(j:{^ 

25 ^^nTV^T'ctV^o 

#BB¥ 11-340183 -^^i^f^T-fi. 20 fift%aT07s/jb7K^^^«^ 10 i^^±(DT/V 
-l^^^^^rti^-t-Sr-ir^^^^b-Cl/^So R-OH+2HF-»(R-OH)H* + HFj-^i^J;!?. HF 
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8 

(HF)„(n 2 ]^_b);5^b#^^^^tb5:7"Dhi/ H*,b{cj;<9. mmm^<vT^iyv=^:ymtm 

(SiN)Sr low-k ^ic^tb-CjS^^^lc^c^/^ViJ^-f 5ri:tcJ;'9^'^5^^i5^~^^^l^*-r5o 
5 J|#5B¥ 11-340183 -^^^IC*5V ^Ti^^K!J';^— /VJi^y ^*i^tUT^m^5*>SW 
a^iS^^b-C^i^y— /i';6S|l*g^J-C'^$tt-CV Al/Si02 #eia^fllatt-*3lt5TyW^ 

15 ii^ggsji 11-340183 -^^^-CJi. -ry^^n^-?/— /V^rfiCfet-f^flfet^^lSft-^ I0<^0 

:fe?r?i]^J-r'5^;i:J5'^fc6r^^l:^U-rv^?'iV\ Cu/low-k ^mWMW^(omjii(DU 

*^tb^i■V>ri:^>M^L-CV^^^V^„ rttbli#l§2p 11-340183 -i-^^^^s. Cu/low-k 
;V-^mWi^'^^-^'C^t.\.X. m(Dm^ii^fb^<. iXy3i^^'fklK(SiN)S: low-k MlC^b 

Cu/low-k ^mummm:r^iSL't^f:.mz.^mfmw^^w^ir^o 
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9 

^6 ^a^*fcf:i^a^ia^(^ SP ^;6S 7-17 T'&5:«ltClBmof IBIfSo 

10 mmmo 

HF(Dm&7i^0. 01~10mass%T*fc'5^1lC|a^(DiiJil?^o 

^10 ^^{CTKSr-^^. HF:W^^:7KOfia:lt;i50. 01-'5mass%:49~99. 9 

mass%:O~50mass%-C"*>«9. >^yl'7jsi^®?RU?7Ky;«;/V7Ki^®? 

yV/i^m. ^ey^ui^m^. i^i^^^mM. hVi^^^Wf^s v^7/w;e-ng^ 

/x^m. tvvif :/y:?^=3M^>'^m> p<^i^y>'v®!S.t/r^y>'v^;6>e>!^j:si¥J:?)^(itb5^ 

20 ?^.e<<ir'f)iaT'fcl5. 

t;?h/i,3i>'>^/w;j^ v®?;&^P>/j:5i^<t 9^{in5ii^^j:<i:t> l«T'fc9 . 
:i}?y;&/l^;l^f>'^dS, i^^!^^, =i^n^®Sx Tt^l^i^®!. M^®f:RTJ«^:i^>'^^>^>'j:5S¥J;«5 

25 ^12 ^^fCTK^^-a^. HF:^^^j^:7KcOfi»lt;6SO. 01~10mass%:49~99. 9 
mass%:O-50mass%Tfc«9. ^^^j!i;6UflfiT/W=— /W^. Jj^y;*-—/!^^. ^h^^m. T 
^hy/v^s T/^v^tK^. T/v^i^:^^y=i— /^^yT/u:^/^^!— r/v. 31— r/i' 

^^-fkTK^^. y^^^l^it^mm. 75/^T/W3-/U. y^'^J^^X/l'^ 

^tJ5-^^^^b'^i^l®;0-bneSS$J:?)3l{inS^j^-/.e<i:tjiaT'fc6XS9tcia^cotiJg|?^^ 
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fiSit^a^o. 01'>-10mass%:0. 01~30mass%:49~99. 9mass%:0~50mass%T?fc 

^> ^mmm'^imT/i^=^—^\^m. yt^v^—^^m. ^hi^rn. r^rm. =-hVj^m. r/^x 

15 <^:'f>lS-efc«3; 

-irh>'^755, T-^y^. Tirf^yUT-feh^. ^^yl^aif^yKJrh>', ^^yW'i'y:/^yU'yh^. 
i/:J7n^dr1^y>', i;?3i^yV>>-h^^TJ«v'-ry>^^/V'^h>'/5^?>''i 

T^VI^a)^. N-p<^/l^*;ybAT$K. N.N-v^T^^yWxhyWAT^Kx N-.^t^/l^T'fehT^K^SL 

:=^hy/HS;6S, T±h=^hVyi-. ■fx2\f:^zi.\^),v^ y^n^-hyyv, -l'y:7'^ci::^h!;/USU^ 
^>'y':=^hy/v;6*P>^.e'5ilJ:0jl{^tt'5'>'i>:<^*>l«-efc»3; 

S¥J;'9iltin^ii'^^.e<itiiaT*fc«9 ; 

7"yW, xh7tKnfc'7>', T-y— yu, 1, 2-i^p<h^C/3ij?i^StJ«v'3i^U>':/y3— yUi^^ 
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3^p^T/\^miK mm^^/i-. mm=^^/i-^ mm-^ni^/i^^ ^m-(yy^^'^^s mm:^^ 

/V'. mk^y:f'^j\^. Hf^^v^/^x mst^^i^/i-. zfny^^i^m^^f-^^. 

:/oi:';^^^m:7'ntVV', 7'^l^3^>'®?^yyDlf/^, :7"Dt:'^>'^y^/i'. T'ptf 

iS^^dev^/i^. ^ygs^^^/i^, 4ym^=^^^^. ^ygs^>^ctt:v^^ ^yss®?^y7'of 
/u. -rygs^T/^/^x ^fygs^-ry^^^/u. I'ygs^-of^yw. -YyfiS®?-^=3f->>yv, ^]^^ 

yy^/^. ^M^^>'^/^. ^Mm^^-y^i-. -(yn^m^^^i^. 4y^^m^^/\^. ^ 
10 y^mSf-T'nfcvi'. y^m^'fyiT'citf'/i', 'Tyg^m^T'^/i^. ^v^W^^yf'J-f^. 

-ry W^^^V^/V. y^m^^^^^/l'. ;57:;^cii^g!pt^/^, -^j-fxi 

a^-^^^^-^/i^, ;&:/p>'^^:ari//^, ;&:7"y/uM^^/V'. j^;^^!;/^^:^^^^, ;^7:/!;/^^ 
15 -O'^/l'. ;^/7'yyl^®^^=¥v'/V. ;*-i;'i?:/^^^/V'. :^-i5'^>'i^yi3tr 

/V. ;ri5^i5'>gf-ry:/DfcV^. ^^-^iS'^^T/^/v, ;e-^^>'M-ry::^^/w. :^i^iJ'>'^^>'^ 
/w. :r^i$'>'^^=^v'/i'. y-:^:/^7<^/w> J-i-^Wi^^J^. y^>'@?>^Dt:VW. y-:^>'^-r 

=ftiy^^'i-)\^. ftiy^^'^f^. 7^:«/>'®?-ry^Dt:Vw, v^;«;>'^ 

20 ^^/v. fioy^-^y:/^-/^^^ fiJl^^^y^fV^ ^-^^y^^^-yjv^ Yfijy^k:f'=f-)^. 
Yfljy^^'^}^. Kx*:^^:/ntVk, Kx;«7^^^y7'ntVw, K^;57>'^^^/v, K 
x:!5;:/^'i'y:/^>'^. Yf^i^^^^'f-f^. Vffiy^^^'yf^. v^l)/^^^/^. ^t^V 

iv^zs^^/v, v^vy\^m-:fr=\fji^, ■7^'y/v^^y^ptvv. ^[^y/^^^^/i'. 7i>y/^^ 

^yrf^f^. 9^}}yl'^^>'^y^. 7^V/^^^^i^y^. T^y/l'®?;^^/l'. TrJ'yyU^:^^ 

25 /I's TiJ^y/w^-T'ntvi', Ti^^y/i^^-fy^^ntvi-. Tr^y^^M:^^/!^. T^yy^^-ryy^ 

/V. T^y/^^^:/^/^x T^y/W®^-\=3rv'/W, > 
^^^=ty=^f-J^. i^='.^nki^=^^yi^. -y^^m^yzftD^^l-, -y=x.^mf-^^'^\f;v^ -y^b 

m^y^'f-y^. v^a^^ggv^y^/v, ::i^^^m.^y^'f-y^. =iy^^Mk^y^ 

z:y/^{7Wy^^f\^^ ^/^^^^y:^^^^/^. ^^^■^V^'^J'ff- 
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Ti^\£l^nX>=^'ti^. Ti^k'^^S^^y^citVu, Tv^tVggi^T'afcVw. r-y\f-y^^ 

/^"f-jv^ r-yy^i^m^^'f-/^^ ?S^@?^yp«^/w. ?@^^i^y^/v. M^^^/^^/i'. 
m^Wr^/'^'^^f^^ ?@^Mv^7'c2tVV'. 

5 tJ'jiV^^/^^yV, ^ai:^^v^3^^ 

:J^3^>'^^>':/nl:VW, :^'^>'^i^7'ntr/U, ^ac>'®»^yy^yl^, :^3i>'@fv?:^^/U', 

7^/u^v^p<5^/^. :7i5^/^^v?ai^/w, 7^5'/v^':^-7'crtvu, 7^/^®? 

-y^fvW-y^^^yf^. y^j^WX^^':^'^^^. y^f^^W-y^^^^^. 'P^i^W. 
^^j^fV^ ^^/w^v^Kt^v'/V'. 7"U7^5'/i'^v?;^f^/^. 

10 •ri^7^/U'^v^:/DfcVw, 7"U'7:?/v®?v^yf^/V'. •r^7^/v^v^^>"^>'^. 

u^^J'/u^i/^^iz/i'. T^i/^^^/v^gv^^T'^/w. T^u^^/v^v^^tJ^'^/V'. y'^y^f\^ 
^y/=^)V^ ■7^u:7^/v^v^xix/v, xu:7^/v^v?K-rv^/i'. ^g?:/nt°i/>^jS:tJ'7 

20 y^^v^y^/w. yv^v^^^/v. y:/^v^7rc::^/w. y^^^^v^^v 

v^/K y>'^hyy^/^. y:/®?hy^^/^. y:/^hy^ntvu, yv^jhyy^^/^s.u^y^'^h 

y73i=/v;ft=^b>ie6?¥J:«53ltfix-5'>/^<i:t>ifl|-efe'9; 

25 3Sl2(Cf5it(DtiJ^rC 
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^16 mfm-^i^m-r^m^. i^i^^^h^s iomt-v. mk^^M^i^^^-i^^^^^<i^^^u 

m7 low-k mi^mm^i^'^^—^^^-^^^i^^^t^K mu^\^ low-k m^^^y^^^^i^ 
fj:\^^:itjSLX//^xnmmm^^(D low-k m(Ditmm^7f)^Mumcmituj:\^^:itx'h^ 

m 22 m.'^WL^wmx^^m 2 0 \z.tm.<Dmmmo 

m23 TiN 0.01 AJ!^_h^5/^:/i/-r5ri:;eiS-X?t-5«20{C|E«fe(^i5fc#?^o 
^24 ^e>(J:7K^-^^^HF:^:^m:7K<^m»jt}6SO. 01~5mass%: 49—99. 9 
15 mass%:0~50mass%T*fc«5. mmm^'^/^/^^-^'J^. y^/W7j^>'®?:S.U5jKy:^;/VJnV^ 
d>b^cfSP<t«93lf^tL;5/i^7'<f<<htilST-fcS3l20tcfB«t(^gfeif^?So 

•f\))Vm., ^y^nng^^, ^J{7xix2^^, hU^nng^^, ^/7/W:e-C2S^^, i^-7/W;^Dg^ 

7jfy;57yi';J?>'^;65^ 'y=iypW.. ^^^^"^^ T-^^tV®?. ^S^®fe:R W^>'®?^^e>^.e51¥«t?) 
25 3l}m'5^>7'c?<itjlST**>53S24l:i|5i?c7)gfe?|H-^<, 

3S26 $e){C7K^'^^. HF:^;^^^^:7K(Ofi*:it;dSo. 01~10mass%:49~99. 9 
mass% : 0~50mass%-r'$>?) . -^W^Wi^l^T \ /vHi : ^V^W. ; T 
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MMitt^O. 01~10mass%:0. 01~30mass%:49~99, 9mass% :0~50mass%-efc 

/l^, \ -/:=.)VT/\^^—jV. X—'flOj^jV^ X-Y^ftiZ—f^. ^f^zy/WT/V^— /WS.t/v' 
-5^h:/^;0^ T-fehi^. Tir^/wr-feh:^. pt^yW^t^/U^Jrh:/, 7<5^^Wy:7'^/^'^h^s 

^hy/vm/55. Tirh^hy/^, T'Pi^i^^hy/w. yf^n^hyyi^, 'fyT'^nrrhyyvjg.tJt^ 

>'>/:=^hy/V'd*e)?'j:5i¥<t«551finSii>J^C<i:t ; 
25 l¥J:'951{in6^i^^.e<i:'biaT'fc'9; 
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3^x^7^/^®;6s. g^^^^/v-. i^^^^/V'. g^®?-7°crtvw, @^^>ry:7'ntvu, g^^:/^ 
5 /i'> g^®5>r'yy^/w. f^®!-<:^f^/^. g^^-^=3e'>/v, -f^\fir:y^:^^)\^. zfxi\iiir:ym. 

gg^^drv'/v, ^yiS^p«5^/p, -ryi§®!3i^/v, -Yygs^z/Dfcvi^, -ryiS^^y^pt" 
10 yv. ^yggm>^^/w. '^'ygs^^y:/^/v> 'i'yss®?^>^f^>'^> ■Yygsm^=^v'/^> 

y:/^/i-, ■g^m^-^^v'/^. ^y^^^p<^/i^. ^v^M-m.^^/^^ y{ 

y^m^:/atvv. y^m^^yiT'ntv^, 'i'y^m^^"^>'^. ^y^^^-ry^^/w, 

'fy^^®!-^:^^/!'. ^y^^SS^^v-zV. ;;{7-:/nv^p«^/V, :*7'p>'^:i^f^/u. 

i^^^i^'f'ju, ti-^^u-^^^^-y/v^ lJzf^)/v^;^^/\^. tt'f^)}V^:sL.=f-,v^ lJ-:f^))V^':f 

v^/i^. :;&:y'y/u®?'>vdev/i'. ^ti'^^^^^^/u. 

20 ^i5'i5'>'^^=3!^vyu. y-^^-^^^/w. y:?->'m^^/^> y-f-^-m-^^^^^^s yi-i^m-^yy 

7^:!57V®?3i^/i^, x;<7:/^>^ntvi^, x;«7:/^-i'yy'cn:Vu, ■r;&:^^>^^ 
/w^ •7*;&>'^-fy^^>'^s Kx:</:/^7«^/^. Kx 

25 >^^-ry:/^/v. K7^;^>'m'<^f^/^> K-7=';t/:/m^^v'/^> ^i^y^^^ 

^^/i^. ^!i7i;yu®jy^citvp, y^^yyv-^-ryi/otvw, ^i^y/u^eT'^^yv. 7'i'ii/v^'ry^ 

9'>V/i^m^:^^j\^. 7^7y/u^^drv^/i^, T^y/H^j?<^yu. r^y/v^^i^/w, T 
^y/i'S^T'akvw, T^y/w@!'<y::^ntvu, T^y/v@?::/^/u. T^y/w@?H'y^^/^s 
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->=^^^yy'o\:f/U^ i^:2.^Wti^-:f^i^'/^. iy='.^nk'e/zf 
f-jv^ -y^^^i^Zf'^;\^^ a/^i^Sgi^p^^/v. z:iy^^^^y3L^jV, =i 

y^^^i:?:x.^/V, ri/N^J'^^yyntV^, ^i^N^^v^^PtVl', =i/Ni^^^y:/f=-/V> ^^^iJ' 
^v^>^^/l^. Tv=fc:V^^/;^'?^/l'. Tv'tV^v^^^/W, Tv^f^-^^/^if^-/^, Ti^f 
5 l^m^^^JV, Tv^tVm^y^'otVW, 7'v?t'>'^v':/Pt"/V. Tv^tV^g^/yf^-yU. 
Tv^kV^i^y^^/W. m^mV';^^/V, ^i^^^/^^/V'. 

M^^^/^ntVu, rl^^i^T'citVU', ffi^^v^y^/i^. 
^^i^^gg^/^^yu, i57^:/®?v?p<f-/^. i^:i^>'^^y3if^/v, i^jii/@?v=j:^yw, j^^>'^ 
/w, :5':3ii^^-^^:/DtVv. tJ^o^vg^^yy^/u, ^^j^>'^v^:/^>'V. 
10 ^/w. ^iS'yw^S^Ji^/p, ^^J'yi^^i/T'ntVw, 7^/v®?v?-<>^5^/u. 
:7i5'/i'^>?'^=3f v^/w. 7i5'yi'®?v^^:7'^yv. 7i?7^®?v^;i-iJ^^/w. :7i?/v^v?/:=:yu, -7^ 

/l^^V^7^i//V. ^^iJ'/U'Mv^KT^V^/l^^ ■rl^7^/V^-:/y^/l'. T^W^^/l-^i/^^/V. 

^iJ'/^^v^T'ntVW'. xi^^^/w^v^y^^/v. t^i/^^J'/V'®!':;^^ 
^v'/v. •r^7^/^®?i^^:7'^/i^> xi^^tJ'/P^-^^:^^^'^/^. xl^>^^5^>'^M^^y=•/^^ t^i^ 

y^'^v'Tf^/v. y^-^i^y^/u. y^^^v?^>' 

i^/u. v>mhv?i^/i-. T^mhv^'^/i-. y vmhy^Dfcvu. y:/mhy:/^/us.t)'y>'^h 

25 y7a.:^y>d^^7^t6i¥cJ:'93lf^n5'>V^<<bt>imT'fc«9 ; 
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^29 ^^>'it^mRXJ^:^V-^—7!)>^^j:^mxy)mf£M'P^J:<t^lU^^ 

10 3S33 ^^mm(o^mk. m=^mcW\.fit'^hno:Lt^w^t-r^^'32\zuM.<o:iomo 

m34 iR32<D;^fe{Cj:«9#6Ci:;6S-C#5l5ti^«La«^o 

II35. tiJg||^l::<J:S^a0#r^ 0.1 ^~120 ^(DmcDil) ^B.m^<VT<P:^y^l^'fm 
;0S 1 AU^J: ZQQKWT. (2) low-k i Ai^;L_h 200AiiiT. (3) Cu 

^y^>'^^5iS;iS5A/min UTX^r). Cu/low-k #^gaja«]lt{CjoltS^-^'>:/*3j: 

:^36. mW^^'^VrHtSXXf- low-k li^iS SiN, SiC, SiCN. SiOC. SiOj if Si ^^it^m 

X-^tcJ;5ryi^>'j^^a<^'^tlt-/0*;5^*3bTI^*-rs^35(::|Bi6(^fyJil?g^^ 
25 -r^Il35(^|SSc<Z)tiJ^?^o 
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5mass% :(ii)l~98. 95mass%:(iii)l~98. 95mass%T'fe5Ii35{Cf5^(^tiJWo 
IS41. (i)HF*5J:TC):7'«='h^^'W-^'l4^lit. (iii) 4^14^^^^ K-:h-m75S24i^XTO^ 

?SlC$^tC(iv)7KS:^^. (i)HF(75"fb7K^):(ii)-7^Dh:/#t-^tt^^S^: (iii) tftt^iS^, K 

it'^!^:{iv)7K(Dm.Ait^Ki)0. 05~5mass%:(ii)l~98. 93mass%:(iii)l~98. 93 
mass% :(iv)0. 02'-90mass%T'fcS:®35{C|SifeOiiJil?^o 

10 ^42. (i)HF*5J:mii)::^c^^^^W-^^4^^^i:. (iii)•t'^4^^S^^K•:^-^^524£Xr<^1g 

tff J«i?^{c$e>{c, iv)m. (ydv-r—m^^ 25 it^itD^tt^^nhvtt^^g. (vii):7iy^-^ 
K-:) — m*^24ur(Dmi±0':^^y^\^mm<D{p^^j:<th 1 a<7)^«i'ft:'&«^:(iv)7K:(v) 

15 ®^ : (vOK-t— 25 UA_h(D@tta>^n hV^i^^K : (vii):75/m^^'ri^^b'^#l<^*» 
it;dS, (i)0. 05~5mass%:(ii)l~98. 83mass% :(iii)l~98. 83mass%:(iv)0. 02~90 
mass% :(v)0~10mass% :(vi)0~50mass% :(vii)0~70mass%-e*>S3l35(-|HgtcDSii 

J^tZ^-^ti-afiO. 1~74. 93mass%-t?fe6)o 
20 ^43. (i)HF*5J;mii):/nh:/tt-^tt^|^,b. (iiO^'tt^lS. V'r-m*^24i^T(Dm^ 
0:^v2hi^i^mmi)^hfJ^^m^^hmitti^'J^^i<ti:> 1 S(7)^m'ft'^^i:(iv)7Ki:(v)^. 
(vi)K-t— 25 Si±<^mi^-^^hi^i^mmRxfivii>y^y^^^^^it^<^^^^f<i^^ 

(i)HF:(ii)^nh^'^^tt^i^:(iii)t>14^^. K^-^:iS 24 SiT(Dm^4^-^t^y^ 
25 14^^^<7>^>:^cf< <bt> 1 m<D^mit^m ■. (MtK : (v)^ : iyx)Y-i—m^ 25 ii^±(Dl^tt^:7" 

(i)0. 05~5mass%:(ii)l~98. 73mass%:(iii)l~98. 73inass%:(iv)0. 02~90 
mass% : (v)0~10mass% :(vi)0~50mass% : (vii)0~70mass% : (viii)O. 05~10mass% 



wo 2004/019134 PCT/JP2003/010547 

19 

-^fhftfiO. 1~74. 83mass%-C'fe5) 

5 F(75/>fli7K^):(ii)'=f tt^iS. :f^h>'m^m.mm. h'i—mf>^ 24 i^T<^^tt^^nib> 

5mass%:85~99. 93mass%:0. 02~10niass%T'fcS^35{^iE<fe(OfiJil?So 
]g45. (i)HF,i:(ii)>f>14j^^K. ^nh^-^^-^tt^lS, K-:f— 24 JL^XTf^ffitt^T'nh 

10 K^-^jis 25 ^±(Dm^^^h>'^mmRx)iyy^'^'^'kmit^ 

K-:^-i6:;6S24i^XT<^1^t^#^:/Db^tt^i^;6>ib^c^^S^:^)^'bilf^tt^d/^''^ 1 « 

-g'WWi|SI{b'&«^<^fil:it;65(i)0, 05~5mass%:(ii)25~99. 83mass% : (iii)0. 02~1 
15 Omass% : (iv)0~10mass% : (v)0~50mass% : (vi)0~70mass%"Cfc5^35t;:|Eife(^)ilJ 

^(D'^fiMit.O. 1~74. 93mass%-C*fc'5)„ 

25 :^(DMMit7m\)0. 05~5mass%:(ii)25~99. 78mass% :(iii)0. 02~10mass%:(iv)0 
~10mass% :(v)0~50mass% : (vi)0~70mass% :(vii)0. 05'^10mass%1?fo-5IS35(c 

^mit^<^7b>h^j:^m^hmii^i^^<i^ti:<thlU(D^fYmil-iO. 1~74. 88mass%-Cfc 

6)0 
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^yiT'nfcVWoi— X/V. ^PtW^y=i— yV^y^ry^nt'/WJi— T^yu, :/nt;V>'^y3 
— yw^y>ry:/f^y^3i— xyw. T'nt'i^^^^ya— yv^/:/^y^^— ryv. 
20 y=i— yu^/ptf^/i^^— T^/w. v^:7"ntv^^i/y=r— yv^y^z^/vai— T'yv, -:;'7'ntv:^ 
j/yn— /v^/^otVi'ac— T^yw, v':7'nb:V:^>/y=i— /u^y^y^ntV^zc— hy 
yotv:/^y3— yw^y^=^yw^--7^ywSti«^^i^>':/y=»-->'i'^yy'yyv^— 7^yw-c& 

^^i^uxnmm. i^-^otimiS^. Ny^noS^®?. ^/^yi-^d-ng^^. v^7yu;d-ng^^, h 

tVHf i/y;^-^1^yw®^. y^iJ^yyi'^, T^J^yy^^. >Ky;^7yW/J^V^;65, 

hyuai>';^yW'/t;>'^, hy:7/u;d-np<:^>';^yW2h>'®?'T?fc9, 
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(III) v-r—m^ 24 ^r(Dm^0-:^^hi^^^m(D =c:^'r^vmp^^^^^y^. e^®?^ 

1150. y>ym^^^Wii\:.'^W CHF2CF20CH2CF3. CHF2CF20CH4 fi:i^(Oy-ym 
r/W^. CH3CC12F. CC1F2CF2CHC1F fii}f<0^-^-<Vn^vix:iy;V:t^-tl'-:^^:^ 
20 (HCFCMT*fe5Il42. 43. 45*yc:f*46(^lB«c(^tiJMo 

3151. Y-r—W 25 t;±(^^tt^:7°Ph>"|4^j^;65. v=^^/U*:/UAT5:K. v^^^/l^ 
T-fehT5h% ^=3ef-^5^/l'y>'®?hyT^K, N-^^/W2-b''oyK:/, l.l.S.S-xh^T*^/^ 

25 {b'g'#l7Ji^bJ^?'5Sl;6^f?il(mS{i^^j:<<i:t>lS-C'*>S^42. 43. 45*yci{^46lC|Sit<^iiJ 

hmk^r\'^'p^^<th 1 m.h^-^tf3S4o~46c^i/^-rti*^i-i5ic(^fij^?Ko 
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^53. :fyyu^^i^7:>mwtX'$>^m52iz.um(Dmmmo 
mmmo 

^yy''^/\^^—T/\^, hyoc^UVi/yn— yV^/T^^ylx^— 7^71^, hyrn^l^:/^y=i— yW 

^yai^yvjc— T^yi^, hyj^^u^^^y^— yw^/T'nt'yw:!^— ryi^s hym^u>'^y=i— 
yi'^y-YyT'nfcVw:^— Ty^^ hyrn^u^-^y^— yi'*/:/'^y^3i— t^/u, ^yji^^u^^^ 

15 ya— yw^y-<y:/^ypai— xyw, ;iKyji'^lxi^^y=i— yU^yy^yl^ni— T^yv, :^nhiW 
^yn— /w^/y^ywzc— ryw. ■T'ntV^^i/y^— yv^yj^f^yi'j^— T^yw, y'Dt'i/>':/y 
=1— yV^/T^PtVl^^i— T'yW, y^ntV^-^/y^— yV^y-('y7°Pt:°yW:3^— T^yW, l/ntV 
i^^y=i— yu^/^y^/'^yvji— xyv. ^cit:W:/y=i'-yi'^y::/^yW3i>-7^yw, i/T'cr 
t'w>'^y=— yu-=eyy^yw:3i~7^yw, v^yntv^'^yra— yw^/^i'^ywji— f^yw, 

20 atV>'^y=3— yw^y:7^nlfyvai— T^yw, v?:7'atV>':/y=i— yU^y^VT^nfyUai— 
yw. hy^nt:V:/^y3— yi^^yy^yv^— xyv:S.t>*:i^^i/>'i^y=i— yV'^yryyV'^i— X 
y^;6*e>/j;5l¥36*f>3Mtf*LS'>Vi<it>iST?fcS3®47{;ilBife(7)fiJgS?0^„ 
ig56. K-:^~IS:;6S24i^T<^^t§^:5^ph:^tt^^l^T-fe5J^^5^yw^*3J:tJ«3i-7"yu 

25 IR57. 3^;^xyi'®;6s@^^^^yi'> S^^^^yi'. M:/^y^. mm-^^tm-ui^ioX-am^ 
^^U-^T'fcl^^ xy^3^;6Si,2->?yhdrv'aii5^^^, ■7^K7t:Kci77^> v=;^^-y-i^. hy 
:r=^r1^>'. '^ify^d^. j;^u:/^y=i— yl^y^yU^if^yl^ji— T^yV, oi^lxV-^yri— yUv^ 
nif^yl^ai— ryl^^ i^j:f^l/>'i/y=i— yl^v^y^yUcn— T^yl/, v5ji^u:/^y3— yM^yUac 

^yujc— r-yu. i;?j:^U'>'^i;3— yvv?3if^yvai— T^yw. hy^5^U'>':5^y3— ywv^y^yi^ 
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31— v^/v, ■7'h7:r^'^i^>'^y=i— >'V'v';?<^/i'3i— r/v. ■7^h73i'5^i^>':/i;=t— /Uv^^i^/i^ 

31— T^/V^s 7Ky:r.f^U>'^y3— yVv^p«f^yW3i— X/W. 3i^W':/i^i;:n— /U^y^^/VJi— 

x/i^T-fex-^h. ji^i/>'^y=i— /v^yjif^/vjc:— x/^T-feT^— v'3if^i/:/^y=i— 
5 /w-ty7t^/U3i— 7^yi^Tirx~h^ltJ*t^3i^ix>'^y3— /1'^731'^/^ji— x/i^T-^ 

:^58. HF. 7K^'a^> HF:Wf^:7K(OMMiti^0. 05~5inass%:85~99. 9 

3mass%5:0. 02~10mass%-e$)§3S44tC|5icOi<Jill^^o 

^59. HF. ^yrT'py^V— tK^-^^. HFi^yT'cJ^^V— /W:7K<^M»H:;6Si~7 
10 mass%:88~98. 5mass%:0. 5^5mass%X*h^^44iZ.^M<omMMo 

3S60. HP. i^^. Tjcilr^^. HE : : -ry^a/>V— : tKOX 

4it;{|50. 05~6mass%:l~98. 93raass%: 1~98. 93inass%:0. 02~12mass%-C 

^61. HP. 1.2-v'p«h=Sri^3i^>'. tKSt-^^. HP: l,2-i^^h=3ri/3i:?:/:7K(Dm»]t;55 
15 0.50~5mass% :85.00~99.3mass% :0.20~lOmass%t?fc5^44lc:|E^(D*iJ|lt?^ 

^62. HP. g^^3i^yV, g^^yf^/VO^i^V^< tt) 1 tK^-^^. hp : 

S^^^i^/^x f^®?::^5^/K^^i?^ji<^'b l ffi:7K<^fil:Jt;6S 0.50~5mass%: 

85.00~99.30mass% : 0.20~10inass%T'fc5^44tC|B*fe<??S'Jil^^o 

^63. HP. l,4-v?3r-^1^:/. 7KS:'^^^ HP : l,4-^^;*-=^f->^ : 7Kom»Jt:65 o. 50—5 
20 mass%:85.00~99.3mass%:0.2~10mass%T-fo6Ii44{C|5ic<^tiJil?^o 

m64. HP. iA-i^^^-^'^tm7^mm^^umm(0{i^^j:<th i a. tk^-^^. hp: 

i.4-:y'^^-^'^tm7^W^misXXJ^m^<D{}?'fj:<th 1 ffi:7K(^*«Jt?)S O. 50-6 
mass%:82.00~99. 30mass%:0.2~12mass%-efc5^44{c:|Eife<^fiJII?Ko 

—7^/1-. 7Ky3i^i/>^y=— /^v'p'^^/V'^i— xyl', 3i^u:/:/y=i— /v^yry/u^i— r 
i^ji^^>':/y3— /u^/^-^/wji— r/i^> ai^ix^^^y=i— /v:?'^/i'3i— hy 

3i^U'>'^y=i— >'^^/:/^/^3i— v^oc^U'X^ya— /^t^Ji^/Vo:— T^yP^ i;?^^ 
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10 ^/ry/V'^— 7^/1^, ':^3i'^i^>'^y=i— ;ii^u>^^y=i— yvy^ 
ryi^, hy ji^i^i^:i^y3— /v^/y^/voi— x/Vx ^^ai^ui^^y^— /i^e^zc^/i^ 

x/v. 3i^u:^:/y3— /v^y-i'y:7't3tvua:— x/v, v?j^^uv^y=— /v-^y;;*^ 

jc— x/W, :/ntV>'^y=i— yU^/:7^atVP^--x/WS.TJ«^^W'^'j/y='--/M^/^^ 
x/K^/i>/K^t> lSI:7koa*Jt;6So. 50~5mass%: 85.00—99. 30 
20 mass% :0.20~10mass%-t?feS^44(c:|5^c7)iiJg|?^o 

:®66. HF. tK^-^^, HP : :^^>:7.jVit<y'^ : 7R<Dfil:i:b;6S 0 

mass%^j@;tT 5mass%]eATs :45mass%J!^± 100mass%7|^^ : 0 mass%^^x.-C 

^69. :^15*fc«67{C|Ett<DiiJlSI^!a3®<Sri-'5;l^&JSrj!tLyhfiJIII^Si^ ^ 
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3170. ii67*fc(i68{c|E^<7)SiJ^I:^feioJ;U^3l69(cf2^(^y>'y5.^S;^fetc:J;oT 

10 X'^^m^^mmo 

15 /i<^t>ia> mm^y ^yitT^m (hf) ^^e^^^^K5>i:bT'^w-r5m^^^-e*) 

^ey^uu^Wt. v^jJ'nng^^, hy^dnS^^, ^/•7>'V;*-ng^®f, i<?7/i';*-ng^^, h 
/w/^if -fiET/U^— /Wis : 
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T-fehV^ T-fe^/V'T-fehi^x /■'f-jV>()/-:f^;V^Vl^^ i^^u^^^ 

N-p<^>'^>j^>'^'i^T5h^ N,N-v^^^/V7}^yW-^T?h\ N-p«^/^r-feNT5:H\ N,N-v>^f^/W 
5 Tirh^^hy/W-. :/cif;^:=:MJ>'U, ^^nrr^MJ/K ^y:7'f-c3-hyyu, ^>':/=.hi;yW^(^> 

t'7>'. T::^y— /V. 1, 2-v?7<h=3rV^^>'. v?^^l^V^y='--yV:^^^/l'3i--x/l'^<?5 

g^®t;«^/i-. B^^^'^/i^. i^S^^citvw, iif®?-ry>^ntvw. ^^zf^iv^ mn^yzf^ 

y^nfc°;f>'@?-<>'^y^, :7'cit°;^>'®f^^->/U, §S^p<^/l^. gS^^^/l^. iS^y'DtVU, 

gg^-ryy'citvv, gs^:/^/w> is®?-ry>^5^/^. ggm-^^-^/^. ss^&^^v'/i'. -ryis 
^^^/v. ^yts^^^^yw, ^yis®?:/ntvw, ^yfSSs-i'yy^Dtf/w, -fyis^y^^/v. 
yiSSf-ryy^/i'. -^ygs^-o-^/v. ygs^^=3rv^/w, ■g^mssp*^/^. -g^mg^^^/^. 

^^m^^^yjy^. ^y^^m^^/^. -ryw^m^f^/v. ^y^Mmy^^°/K -ryw 
m^'^yT'afcf/u. -ry -ry^^ss^y-^^^^x -fy wmsf^o-^^i^. 'fy 

^^^^^Jlr^^/^, :Jt73?'ni^^p(^yp, ;{;>^n:/®?;c^yw, i^zfoi^Wt^o}^^^, :^zfu>m 
-ryyntvi-. ;^7ynv®?-Yy:/^/v, :^:7'n>'^'<v^yw, *:^d:/ 

25 ^^=3j^i^yu. ;&^y/w^^^/^> ;=57:/y/u®?3^^y^. ;(7:/y/u^:7"utVU', :^:/y^w®?^y 

^ntvu, j^^T'y/^^T'^/i^. ;*:7'y/i^®?'i'y^^y^. j^yy'y/w^^^^y^. j^y'y/^^^ 

df^v'/W, :^^^>'®&^^/W. :t^^>Wt=^f-/i^. ;riJ'^V®fy"ntVv, :r^i5':^®?-l'y:/nt" 
yw. :tii^i^>'m^y:f^/^. ^^^l^Wk^l^^yl^. :t^^>'Mk^^->/^. 

7^:^^^^/^. y^^-^^^^^/i^. y:^:^®&y'atv^. y^>'^'ryynb:vu, y-^v^y^ 
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/•r>'^^yy^^^. y-f-i^^^^^^^s /•r>'$k^^'^^^. f-^o^y 

f:tj>'m^>'^/^. T';t7:/^^=^v^/u, \^'T:ti>'-m^^^^. K'r;*^^^^^/^^ Kt";^ 

/W^'Yy:7'at:V^, T^y>'W^:?'^/'V. T^V^l^m4y:/^^\^. T^^)?V^^l^^)V^ Ti^y 
/v^^df-i^yw, v-a-^^^f^/pt^/u. ^yzx.^Wry:^'}-^^. v-^-^^^^/^i^/u, v^zr^^v?^ 
10 ^yw. v'a^^^y^pfcvv, '>3.':7^v?yptv^, i/r^i^^^yy^/^. t^^xT^^i^:/^/!^, 

rixN^^i/^^/V, =iyN^®?^yai^/l^, =iyN^^i;?ni^7^, 3^^:^'^ 
^/:/ntVl'^ n^N^J'^gv^T'ntVV, ^i/NiJ^^^y:/^/^^ =i^n^^v^>^^7V, Ti:;'t°>'^ 
^/j^f^-zl', r^/l^>'@?v?P«^/V'. Tv'tVgg^yjc^/U, Tv'fcVSgv^ai^^/V, Tv'tV 

^^yT'Dt'/V', T:^i^>'@^v^:7'nfc'/v. Tv^t'^'^^yy^/i-, T-^^tV^^;?y^/V'. M 

15 :Hm^/p<^/v> t@^mv'p<^/w. ?@^®?^y^^/i'^ s^^i^^^/^. M^^^y^ci 

tvi-, rg^^v^^ntvi^, ts^®?^/:/^/^. fl^^v^^'^/^^ i^^^^g^-^ey^^/^. i!^^ 
^^^v^;^^^-/!^. ^jo-^^yji^/u^ :J'3i:/^^y^Pt;Vv. 
i>zf^\fjv, ^jiv^^yy^/v, ^J'ac>'®jv^:/^yu, y^j^^mr^^'^ 
/V, 7;57/v^v^:rnt:Vw. 7t?/w^v'^>'^/v^ y^?\^^^^^'yj>\^. 

20 ^iJ'yi'^v^^^^/^. :7^/^^v^;^-^5^/w, ^iS'/u^i^y^^/i^. y^jvWcy^^y^^s ^^/u 
^v^Kxv'/V'. T^U'^^/u^v^p^f^/i'. 7^U7^yv®?v^^^>'V. 'f\^y^)V^\^-^u>d)\'^ 
7'\^y^jv^i^'f-jv, 'f\^y^)Vf^-J^-y^/\^^ "ri^y^/v-Mi^^^iyy^. Tx^y-^'j^^M 
-J^zf^jv, 'ri^y^jvm^^^'^^^. y-yyy9/vmi^y^f^> 7"^'7^y^®&i^x^>'/^^ T 
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V]}y/^:txi=cdf /^Jl^mTUfS. CF3CH20H), ^:^;?:7>'V':^n:7'ci/^y— /^(^iJXLff 
CF3CF2CH20H) ^ 2,2,3,3-7"h7:7/W;ij-ci7'ti/-?y— /l<'^(Z)75/^T/l'=i— /W; 

5 y:/^v^^^/w. yvg^v?:^^/!^. y^^^v^^^i^ri/v, ^y^m^^^^^-y/^, u^^hy^^/i^. 

/l/-2-t'ciyK:^, -rh^tKn-^^V. v?:^^-y->'. S^S^y^v'V. S^^^^i^/V. i^m>^atVv, 

wm-(yzfu\i'/\^, mk-f^^^. wm-<yy^^^. g^Sf^o-^/i-. @^^-^^v^/v. v?p<^ 

15 /u^^/V'Ji^^v'K. ;^/V*:7>'> v'i5'i3^:af-'y-i^. ^V-^^-. h/V'^>';6W*b<. IP 
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l-Smass^/om^. $f*U<f*0. 05-^3111888%^^. ^e)f-^ff*U<f*0. l~lmass%^ 

~10niass%^^. ^J*U<fiO. 05~5mass%^g[. $P>{-isf *b<{iO. l~3mass%a 
5 ^X'*>5„ 

<(i50mass%i^JlTS-^^ J;f90^b<{i5mass%J|^TmS-efoSo 

^^^.S.U«^^jtiK:0='b3^jiSSl;ei^^il{itt§^i'-?:e<^t>l@<^-^^»«s 30~99. 99 
mass%m^. ^g^*L<{*50~99. 9mass%SliE. J:«90*b<a9O-'99. 9mass%mS. 
10 $fe{C$f*b<«95-'99. 9mass%^S-Cfc^o 

HF^L-Cfi, %7'y®?(50mass%7K^?K)^ii^ffiV>S35S. 7KSr'^*''^V>:^-g'lc:{±. 1 

00%HF^ffl V tt>T'%So 
15 *i-6o 

•HF:^11^:7K=0.01~5mass%:49~99.9mass%:0~50inass% 
•HF:^i^^^K:7K=0.01~10mass%:49~99.9mass%:0~50mass% 

•HF:if^:7K=0.05~5mass%:90~99.95mass%:0~5mass% 

20 -HF: IPA:7K=0.1~10mass%:80~99.9mass%:0~10mass% 

•HF: ^dfi^/— /U:7K=0.1~10mass%:80~99.9mass%:0~10mass% 
• HF: ^fi^y /l'TyV'=i— /^:7K=0. 1~ 10mass%:80~99.9mass%:0'^ 10mass% 
•HF: :/Dt:°l^>'^y3— /l':7k=0.1~10mass%:80~99.9mass%:0~10mass% 
•HF: >?3i^lxi/i/y3— /V:7K=0.1~10mass%:80~99.9mass%:0~10mass% 

25 -HF: :x5^lx>'^y=i— /U':7X=0.1^10mass%:80~99.9mass%:0~10mass% 
•HF: ^!;-lry>':7K=0.1~10mass%:80~99.9mass%:0~10mass% 
•HF: i^^'^^dE-1^y— /U:7K=0.1~10mass%:80~99.9inass%:0~10niass% 
•HF: -:^y'9^/V'^— T-/V':7K=0.1~10mass%:80~99.9mass%:0~10mass% 
•HF: g1f^:?'^/V:7k=0.1~10mass%:80~99.9mass%:0~10mass% 
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•HF: ;*-:^^^>':7K=0.1~10mass%:80'>'99.9mass%:0~10mass% 
•HF: i^^a^dr-»h>':7K=0.1~10mass%:80~99.9mass%:0~10mass% 

• HF: ^ Vif >':7K=0. 1 ~ 10mass%:80~99.9mass%:0~10mass% 

• HF: h>'U:i^>:7K=0. 1 ~ 10mass%:80~99.9inass%:0~ 10mass%o 

•HF:S^^:7K=0.1~3inass%:94~99.99niass%:0~3mass% 

•HF: IPA:7K=0.1~5mass%:90~99.9mass%:0~5mass% 

•HF: ^^1hy— >'W-:;^=0.1~5inass%:90~99.9mass%:0~5mass% 

•HF: 7l>y>'^T/'l^='— /l':7K=0.1~5mass%:90~99.9mass%:0~5mass% 

10 •HF: :?'cit!'U'>':/i;3— /l/':7K=0.1~5mass%:90~99.9mass%:0~5mass% 
•HF: t^oc^lx^'^yn— y^:7K=0.1~5mass%:90~99.9mass%:0~5raass% 
•HF: 3if=-u:/i^yn— /^:7K=0.1~5mass%:90~99.9mass%:0~5mass% 
•HF: :/!;ir!J>^:7k=0.1~5mass%:90~99.9raass%:0~5mass% 
•HF: V^o^df^-iJ-y— /t':7K=0.1~5mass%:90'^99.9mass%:0~5mass% 

15 •HF: v'y^/V'J^— x/^:7K=0.1~5mass%:90~99.9mass%:0~5mass% 

• HF: g^g^y ^/^:7K=0. 1 ~5mass%:90~99.9mass%:0~5mass% 
•HF: :t^^>':7K=0. 1 ~5mass%:90~99.9mass%:0~5mass% 

•HF: C^^^-~xds^^^>':7K=0,l~5mass%:90~99.9mass%:0~5mass% 

• HF: ^>'-^>':7K=0. 1 ~5mass%:90~99.9mass%:0~5mass% 
20 -HF: h/^J^>':7K=0.1~5mass%:90'^99.9mass%:0~5mass%o 

TV^tVX\t. t:V^X3^->jUT^-^m. r)^iJJ'-;^r%l^^ NRjT'^^ttSU— ^, 

T)Vi}j—}\^T^i^h\jx\%^ ^y^i^y— /i'T^>'. v^j^i?/— /wT^^'. hy:3^^y— /wr 
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<o 

y>?:/, M^uVV^'s f y>?>', ^yWTiNyi^. t'^v^^-. f^y v'^^. N-tKn^rv'^i^/^t'^y 

mxit. z7^yit7i^mmtT>'^=-rRx//xnTv^^mtLx^^\^x\^ ^TtJ \ 

X{iT^>=l:0. 01~l:l^/^S^-efc'5)o 

•HF:T>'^^T^^tJ«/XftT^>':5tSI^^:7K=0.01~10mass%:0.01~30mass%:49~ 
25 99.9mass%:0'-50mass% :$:mm<DmmmRXfm^m-i. T^-^^^. ti^^l^^'BLil 

t><^'efiJ^^V>*5^ ii^, 0.0001 ~10mass%Sl|-Cfet), 0.001~5mass%m^*Siif *L<. 
0.01~lmass%g^;6S$f^LV^ 
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>^mm<^mmmi'i. low-k m<o^v'^^^'if\z.Wi\i^^\^'y7.Y {^^i^msL-aif^'-y^^'y^y 

±X^Wl^tih(Dh^^n. ^¥^m<DUi;^:^hmfimit. :z(DXoti:\^i^^h<Dmn'^^M 

10 m-r^:^thxt^o 

*PJ!W«^^:^3^/^T. low-k mti-X. 02-:f'^X-^Tyiy:y^KXy)y?^-'i^^^n^X^fd:h 
15 co^r^b. ij;t);*:^<. 4JeJlTm^^ 0*U<{i3JeXTa-S^ J: 

«9$f*b<{i2. 8^^rUm. ^^tC^f *L<(12. 6J!^Ta^(^^^J^^S*-f low-k 
l^iLTfi. m^f£. Black Diamond (^S^. TT'^-l'K-^T^yTyV'X^t^) , 

. Novellus thM) . LKD v-y — X(^p"b^ . JSR %t$Si) . (^^Aife . ASM 

m) . HSG v'y-X(^fQ^ . 0 mtm±m} . Nanoglass (^fn^S . Honewell ^M) > IPS 
20 (fSd^p^ . MIS^k^liM) . Z3M (^p^pife . Dow Corning ttM) . XLK (^d"p^ . Dow 
Corning ^±m) . FOx (^fo^ ^ Dow Coming ^±M) Ai:t'7!>m^fhtl^o 
mfS.\yi^:^htLXit. KrFCiJ^yT'h^'J^^), ArF, F^^i^^^hm^mfhtl^^K ^tUC 

:^^m<D:^^xi^. mx.it. ^mi^&^m^it. sinm. ™. sic f£t*)±kc low-k 

25 ^%:J[m. ^v^-e^'i^;^^^?^^^, ^(Dm7;i-hyyi/^:7.f-(cj;i9^-^°^-:/<lr?i^^K, 

y<^'->lzmoX low-k MSr^s/^^-tJ^Ufc^. 2|5:5gP>«<^iiJ8i?^{-^fiib^-ti:S-<!:{-J:«? 
gif^fi. low-k ll^3^t;«^i;^y^h(c5tt>L<f*^;6SB3#. Uv?^h(Ui^:xh(7)^®i^S:'^tf) 
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£*g±{c: low-k m^ff^^bfc^tCfi, ie:^^lCJt?C-C low-k m±.\^ SiN. SiC. TaN )^/^ 
U^W^m^. ^ SiN. SiC. TaN M^^^^ low-k mtrnZ-^Ly^^y-^fir^-thX-^^o 

low-k )j^S.TJ«l^v?^^^:i^ ii^x ^tt^'no. 01—2 Mm^^, 0. 001~0. 2MmmS. 
0. 01~10m ma^Oi¥;?^^^b-Cl^5o *fci. ig:sM{c:/^?CT?f^^$n^ SiN SiC 1^. 
TaN BL^m±mtiiifh. iiS. ^tlt'tlO. 01~2 m ma^. 0. 001-0. 2 iu ma 
10 0. 01~10/zm, 0. 01~0. l/xma^<Oji:^^^Sr^bTV^5o 

20 T'fc^o iow-k v?^-^;t?^cCV><^{:i. iiJil^^^ffil>fc^SM=^<^ low-k 

/^|*3f'^bbTv^;^j:v^;l^. -e^iJxiJi. i^v?;^ht low-k i^(^^ffi{c*5V>T|g®6*)(i low-k mS: 

-fr?:cv^J;9^<e^<7). ^vMi, tlJit^^<S^fflv^fc^!i!;SB^^^{- low-k )^<Dit^mW^W6*]t^ 
25 ^-fkUiV^^t^SrV^^, MM^i^ low-k ^%^:yf^>^i/Uc^V^i«> low-k lilOJi-/^:/^/ 
mi!)K ttf-'^\^<l-i200nmUTUm. J;<9$f ^b<«100nmaTm^x $P>(C^Sf*L<(i50 
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5 o.i~3o :5>^m^.^tf*u<« 0.5-20 ^mmmmmirtntx\^\x.<oMcWmat.HF: 

g^^:7K=0.05~lmass%:98~99.5mass%:0~lmass%-efeSf^Jlll^^<7)^^^^^*^^^>a:^5 
23°Ca^-e$>tL«. 0.1-20 ^rH^S^?S«^-*tL}^J;V\ HF::i^^/^T5>':^^l/:^i/ 
y3— /W:7K=0.05— 2mass%:0.01~2mass%:94~99.5mass%:0— 2raass%-C$>-5fJ^?K<73^ 
-g-jeiW:. 0.1-20 5^PH^m-^am$-li:tb{-f<tv\ 

V>;65^ ai^ 23t:a^-efctL{:i.20~1200kHz,50~3000W (CT^ 0.1—20 ^^Fb^^ 

J:«5Af*^6<)l3:fi.HF:fi^^:7K=0.05— lmass%:98— 99.5mass%:0— lraass%-e$>5iijgi?6! 
(Dm-^iMM^a^ 23^SS-efon(i.20— 1200kHz,50— aOOOtdX. 0.1-20 5^F^ 
20 HF:3i^/VT$>':3:^^l^>':/y='— /l':7j<:=0.05— 2mass%:0.05— 2tnass%:94— 

99.5m&ss%:Q^2mass%Xh^mmm<Dm'^iMMm^ 23'Ca^T'fciXf^.20-120O 
kHz.50— 3000W (C-C. 0.1-20 :$>FBlS^T'fe5o 

25 001^ ict^m^nfc:)jmi^^^^x.m^^mm(D^mwmm:^tijQj:-r^:it^^x^ 
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25 mo^t^^x^^. mm(D^i!¥it. m^mfDmrn^^jt^cxm^n^-t^^tr^x^^tK 
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~1200kHz,50~3000W {CT. 0.1~30 ji^f^U^Xh^o 
5 J;t);ftf2|5:6t)JC{i,HF:S^®!:7K=0.05~lmass%:98~99.5mass%:0~lmass%-efoStijil^^ 
(Dm^^iatMU^^ 23'CS^T'fetLtf .20~1200kHz,50~3000W iZ.X. 0.5~20 ^ 
f^^M HF:T5:VX{*TV^— T:^^l^^;/y=i— /^:7K=0.05~2niass%:0.05~ 
2mass%:94~99.5mass%:0~2mass%T'fo^fJ^?^c7)#'^{c:fi.|^ii.;6S 23°Ca^-efcH{i. 

20— 1200kHz,50~3000W iZX. 0.5~20 ^FBia^-C'fcSo 

ffl$tbTV>2):J^?fe('^Jx.fi. Atlas of IC Technologies: An Introduction to VLSI 
Processes by W. Maly, 1987 by The Benjamin/Cununings Publishing Company 

Inc. izLum^tifc:fjm i-tJ^oT. f£mm(D^l^mi^mm^tml:-r^^tf)^x^^o 

izyyit7i(.miiiF)^!i^^mi^^j^t\^x^^ir^mi^m^ low-k mm<DUi^y^h. s:m^:)5± 
^y<>^^m^mtvxm^mwm^t)^i>^o 
20 -f-6^!3;axm{c*5v^T. 

(l)«fe^^^^yT<DJi.y5^>'i/l:;5S 1 AiiA± 200 A ^T. (2) low-k 

1 A^JL-h 200AJ^JIT> (3) Cu (DoLy^i^^mS.t^^f</rsiin UTXh^^^X'^^i'l^^ 

ii^h 120 #{c:i5^*^p360^T'fc^o i^P:)^^^yT*3j;t)? low-k HgOoi^/^i^i/lrJi, 
SiN. Si02, SiOC f^ifxm. :t5/^v^;6S^?ihi-5{^|p]Sr^i-m^bT« SiC. SiCN fjiif 
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:3^iy=f->'^7!>mni'0<Si'f^ SiC, SiCN fj:if(OmB.^^<VT(D:3iy^>'^mfl^5AX'^ 
^t^(D low-k l^(D3i5/^i^^S«5~190A,Cu <D=^^y'^>^mnO. 02~2A-^fe5o 

SiN, Si02, SiOC /rfr<t'0^!y^>'i^:d55itTUocJlt6ite^)^^^yT(^:3i5/^>'i5^»*55 

0 A-e*bS^§^<^ low-k J^tT^ai-z^^^aiSS^lSS A. Cu (^:t5'^:/i/*}iO. 02~2 
5 A-Cfe^o 

T^:«. ¥^#«i:x^M>^<DgB«ixm^-*3fts cu/iow-k ^Mmmm 

it^Mf^-r-Sl^l-. (l)low-k :=:^^^ffi(D^^— K-=r;^i5'. (2)«0O4[£tS[ 

(4) low-k t TM^(Dmm\±(Of^±. (5) «^<D CMP TMi^iSif^ low-k 1^ 

low-k l^<7)itfl«^^tS?'^ 5 r <!:*S7fev^J: 9 . i^i^H^^^ ^ TOJt^m^t>/h$ 
r ^;45|i^tbTV^6o ^fe^l^^^y Ti: LTfi. ^'fb^^(SiN). j^-fk^^ (SiC) . 

low-k l^^«|5Et-lft0>^bfcll^Jw*P'x.T. Orion(^d?,ife Tricon nm)^£^<Oitm 
15 2.4 &.T<Dmit\^M^^ti?> X ^ {cti:oitmi!)^hifhti^o Low-k Mfi^ 

{c^^ir'T^T'yX-^ CVD {^J: "Q^fc^^n^o M^<^#'^f*i^M^(^M<^^l^ 

btbSo OrionVjJift>^«l:7'7X'^CVDJ^(Dt>io-^*>-5o 

20 (Dlltt^>^nhi/tt^?i^(D^>;:e<i:^jia(^^IS75-bne«9. ia;^*t^T'fc6^§^^ 

«J!JXTO#m^^>o„ (l)«0/.c^*<O^Ji<Z)^:^«rtti^Jb. (2)^^fl^^<yTSrS^6^»C3i 
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—if--:y^^if<^)-^—tl}£(Dm'^. i^i^^h. ^ItP^ih^. m)\hh-Vs. mum^<')r. 

0. 1 120 5^-efc-5o ^Sl^^tiiiS. i!nfa^ife{j:J;9M>'i6o tfcll^(^^«T*« 
:^mh(J:>mmWLX\%. 0. 1 :$5-i:V^9MNFr^d^b 120 :9-*T'0:g:B#rHlW*D;a(->^/^?-r 

So 

low-k m<D:^tmmm^'^])Ti:y)^<::^y'^i^-^^fh^ mmm^<'')rb io^-kmmn\z.wt 

low-k m;65i^^im^-^yT(^lt{c|^n-5d^fc-^^/jr«5. 
v'y=i:/(Si)^'^:rb:fe low-k l^<^K7-r^s/^>'i/<0^{-^ ^^S:-^tf;«f:^*)Sv>ii 

25 (?)S^^M^>o5H/t?bTM'fb^9^ (siN) \z%Km.tmti si-N m^^^^i-^it^m^^ 

:ffyf.{zX^Tyi^>"!^-r^i:mmiz low-k ^<^^:$^<7)]S5^i:^^;i5^;^?UT^jb^^ 
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\zMt. WM. tK^. mm. -^yi>-^. T/v=fv. ^-^ir^y, ^vyyy. ^±y>^fj:t^(D^:^y^. 

uy^^mm. 7i^xK)hm.m^(D^^^ ^-hayiimi^m-^^hi^i^mmic^^hic^^mx^^o 

ai— hy^5^ix>'^y=i— /w^yy^/W3i— r/i', hy j^^u^'i/ya— /u^y^yy 
7^/1/, 3}fy3if=-u>'^y=i— /u^yy^y^jt— y'ntVi^^ya— /i^^yy^ 
/Uji— x/i^. yotW^yzi— /u^yai^/vac— x/^. :/nt:Wi/y=i— /W^y::^of 
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Vzf'f-lV:r.^^;V^ T^OtTWr/^^ya— /U^/y-^/V^— t'/V. vfr/DlfW'X:^^!;^— /U^ 

(II) ■fnY\^'^^-W^^(D{\)=^JtllVit^:yWm>^^m.. g^^. :/af;r^^. gS^. -^V 
SS®^. ^/^J^odgt®?, v^iJ^nnf^^, by^J'npg^^, ^y^/W^ng^^, ^J>y jV:^umW.. 
V^)yMxi^WL. a-i/nnm^. iS-i5^nn^^, r -t^di^SS^^ fL^. i/y^— /v^. 

10 t'/n^v^. ^/y:r^1^/^m. p<i5'iJ'y/vmst;«T^y/V'^7!)^b?'^5ffi^j;«?^(^n5ii?''ji<i: 

15 (III) Y-i—W 24 jeiLT<o<H±#^yoh>'tt^^Ko (i):ii;^7"/m*5g^^^^>'i'. i^®? 
yT'^/K y>^^hy^^/^7)^bnc5S¥J:i93lfm'5ii^^<C<i:'fe)lST'fc«9. (2)3i-x/v^z)5 
/V3i^7-/i., v^^h^ev'^t?:^. v?p«^^->':r^/^•>', ':^aihdr^'p«^>', i,i-':^p<h=^'>'^^i^s 

25 ^U'i^^y=i— /U'v^pi^/vcx—x/V's Ji^u:/^y=i— /w^y^f^/^^— 

^^u>'^y="->'i'^y^^/V'3i>-7^/WT-fe-r— h^ v?^5='l^:/i/y='— /^^ypt'^/^^- 
Wif.^h'>fi:<}ih\m-r:^'0. (3)'{rh>'IS;65r-feh>'. (4)^4S7K«^IS;65^7KB^®Sd^^/i 
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>t>-et>^y^/i'^V^ffi{iS^^J«'^^f-^?*L.< ^ /w-mfi'fy^c/-?/— MIPA). 

15 — /v^yp<^7W3^— T^/u-. hy^^ixVi^'ya— /v^y^^/prc— r/v, hyai'^u:/^y=i 

i/{f\)^—}v^j-/=f-)V3L^^y-;v^ hy^^ui/i/y=2— yv^y^yy^/w^i— /Ky^i 
^u>':/y=i— /w^yp*'^/^^— x>'V. :7'Dfc'ix>'^y=i— yi^^yy'^/w^'-x/u. y'ntv 
i/^y=i— /v^yai^/wm— :/nf u>'^y=3— /u^yyntvu^— r/Vx y^ntri^ 
20 Vi/y=i— /v^y-i'yy'nfcvi'j:— x/i^. ^^nf i^^^^y^— /v^y^y:/^/^^— 7^/^> ^ 
u>'^y=i— yv^yy^^/w^— x/i^s v^T'ntv^^i/yri— /I'^yy^/u^— T^/L'. 

'✓?:yot'uv^y=^/v^^y^yy^c2tv^ai— T^yv, hy:^ni:fi^>':/y3— /w^yy^/i^^i 

— •r/v:S.tJ^^^i^i/^y='~>'^^yTy>'W^---r/i'i65<|#lJ:^if*b<. ^^-r/w-lgfiS^S^y 
25 ^/l-, f^^^^/^> g^^:^^/^s ;^^y'ntV>', ^^:3^^l/>';d5#{i$f4L<. 
yw^fi U 2-y:^V^^y^^^y. 7=•h7tK^y7>'^ v^;^-=aE^1^>'. hy;t=5{^-!^>'> v^^/^-TA, 
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ii-, jis/^:xi^^S4icov'y3:/^{bi^ (SiN) /^^^al#i6*]lc:^«?$ii:^^;^<^fo^^^ 
•20 nmUT. ga:/nhy>'^^m;6S/h$<K-:h-^;6S/js$V>i5itt^|^W-:^-i5::65 24 
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B B:/c3hy v-^tfi, ytih:ym^^mm^j:t'(DW\\±mm-dK mmmx-:f 

10 /J^$^>o 

g 5,7'cihiJ->;^;SH + SH O SH^"*" + S^" (SH;i?5i4i^lK) 
S B^ahyv/^^^;pKsH= [SH2^]*[S'-]/[SH]2 

TtJ^-fe^iJ'— ^ A„i:f*. Mayer-Gutmann i)mm\^fcT^±-:^i$'^(DKS.. -T^^t?*?^ 
|t(D/W>^*feS^b-C<^>R^-CfoSo n-^=aE^1^>'4'l-^d^Uyh(C2F5)3P0 ^'P-NMR it 
15 ^'>'7hiji^ 0 tU 1, 2-Z^i^nua^^>'tp(D (C2F5) 3P0-SbCl5#tfls:<^) "P-NMR it^->yh 
100 ^Lfc<i;#. 3b-5^^IK^{-^:e)^bfc(C2F5)3P0 co ^ip-NMR it^'>:7hm^ A^t 
-rSo A„=100 5 6 (1.2-=^^nn3ii5?>'4'(^(C2F5)3P0-SbCl6) -6(n— 

t3:^;6^Ufc (C2F5) 3P0) ] -efc-5o 
K-:^-^ D„^f* Gutmann jJStilgU^K-^-ttOX^. i-/j;:b*>^IS£(0/W^^tU-C 
20 <Z)>'^>^-efc-5o 1, 2-v^^i3n J^iJ'^/cfio SbClgdO-^moldm-') (lO-'moldm'^) tH^RJts 

-r^m<D^>'^Jl'\i'—^ kcal mol'' (DW4T'^bfc^ffi<^^*fftSr D^t-^^. Dn=-Z1 
H (SbClg) /kcal mol"' T'fcSo 

A„(H0H)=54. 8, A„(CH30H)=41. 3. A„(C2H50H)=37. U A„ (C3H7OH) =33. 5 t^l'D. T/i^^J\^^ 
(Inductive Effect) *i:^#<. tK^S-OH <D H (7)«^^^;5Si^<?Jf«9m^^^ttj65|| 
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A„(CHCl3)=23. 1 X-tb^M^h. A„« 24 U±X'i>^:itj!>mmX^?>o r<Dj;5{c:. K-:^— 

si±(Dmti::z.t*>ib. mmm^<VTti.xmm^n^^itmm (sin) . M^csm (sio . 
mtmtmm (sign) ^^^o^^y =>- (si) ^w^b-^#i(Dac5,^>'>/ic{*7Kf^-r:t>'coM 

^i^m ^fc*. low-k l^i:bT^ffl$tl5^^kS^ (SiOa) . y^- (P) . fittf!! (As) . Tl^^^ 

15 :^ (Sb) ^7Kn>' (B) /j:^SrK-:/Lfc BPSG ^i^fiti^ J:5^.em'fli3^^ (Si02) . p^^/i^S (- 

CH,) fj:t'(Dmmi^^'^7i^m (H) /i^^^-^/ufflS^ffi^fll (low-k SiOC. SiOC : H fit' 

<Dm^%:^vfcmxm^^ti^:ithh^) fj:t'(Di^})='>'(Si)^m<t^m^it^x SiN. 
SiC, SiCN fit*(Di^]}='X.Si)^mit^m-i^^y^>iS^^ti^'t\^\ l^tcii^oX. ^v^^y 

^^?tsri^*i-si^{-. low-k M^ig:^MeJL±tcj:5^^>>/-t-5r^/jj<. low-k mt^miii 
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f^/v^^^l-fuyK:^. Z^^^/^:^/^^>'. t';^(2-tKi3^v^3i'^/v);:^ 
5 m.^1\Vi7LfzM'k\z.\'t^ im^-^^-y(0^m^Xy). low-k l^^;^Ks/^-«-^(cMUT. S 
X:^^t:7K^. :^'fk7K^> ae7^t:7Km*5«f0«rtLbO7K^?^. mWi. mk. ;&/^# 

(^tl.X CHF2CF20CH2CF3. CHF2CF20CH3 7'^t'<7)^^-rK^:7^^al— 7^yW(HFE)^. 
CH3CC12F7'.eif<O^N^Kn^nn>'yW;rn:;&— 7i<:/(HCFC)^7'ii*;5S$,5„ 

tjCD^-^tf::<k755M^Lv^ ^;i-eo3i5/f^>^s^{i. ^si^^^^yr^i: low-k m^^^x^ 

^^i^^-r^stta. ^:y^^i/a^'f'{c si-N ^-g-^^-r^^b-a-^^^^^i^^fciix^fs 

20 7K^tt:^;^^UT^Ab-Ct>. lOO%:7.y'^b7Km^^«^fe5v^«7KT*^f^bfc75/'^li7K^®^t 

mm^mtvxxitKi:<. ^imai.fc^^>MtL-xmm^^t^:itt^x^^o c<^-r^>' 
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y'f-i^ifm^^n si-N m^-%:^ti=^y'f'i^-!fnmx-th^m^<D:r.^y^i^-^^h^m\^x^ 
10 m^^ts-7yitii^m(o^^m},t. o. o5~ios»%5g^. $f*L<«o. i~5fia%a 

l~10fiS%S^. ^if^L<«0. 5~7M»%S-^. $P>tci$f*L<J±l'-5Sfl:%S^-e 

mii>hm^in^'P^i<t^im(r>-^^mH-t. 25-99. 99mass%a«. 0*L<ii5O~9 
9. 99mass%SS. J:«9^tf*b<fi85~99. 99raass%m^. $fe{C^tf*L<tt95~99. 9 

20 gmassO/o^^T-fc-So 

•HF: h:/^-^'l4^iK:7K=0.05'^5mass%:89.95~99.95mass%:0~10mass% 

•HF: Yi — W 24 iJJlT<??i|gtt#^^ahVtt^^i:7K=0.5~5mass%:89.5~99. 5mass%:0 

~10mass% 

25 -HP: '4Jtt^^:7K=0.5~5mass%:89.5-'99.5mass%:0~10mass% 



' HF:g^^:;^=0.05~5mass%:85— 99.95inass%:0~ 10mass% 

•HF: ^y:7'D/-?y— /l^:7K=0.5~5mass%:85~99.5mass%:0~10mass% 
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•HF: g^^:IPA:7K=0.1~5mass%:l~98.9mass%:l~98.9mass%:0~10raass% 
•HF: ^--fV-Ay^xi/^J—jV-.af. 

=0.1~5inass%:l~80mass%:l~98.9mass%:0~10mass% 
•HF: l,2-i/;^h=3fiy3i^>':7K=0.5~5rnass%:85~99.5mass%:0~10mass% 
5 -HF: g^^^^/W. i^^^^/Vx ^m-:f^f^t^hti:^W>^hm\l^^'P^ii<k^ 1 
=0.5'^5mass%:85~99.5raass%:6~10mass% 

•HF: l,4-S/:5j-^1^>':7K=0.5~5mass%:85~99.5mass%:0~l0mass% 
•HF: j^^:7°otV:/:7K=0.5~5mass%:85~99.5mass%:0~10mass% 

•HF: l,4-i;^:^-^1^:/i:g^^*5J:u?fi7KB^^J^|>e>il^^tLS^i^''.e<^^> i m:7K=o.i'- 

10 5inass%:85~99.9mass%:0— 10mass% 

•HF: ct'^V^/i/ya— /V-=eyp<'^/V'^— 7^>'^:7K=0.5~5mass%:85~99.5mass%:0~ 

10mass% 

•HF: p«^>';^/Vz}x:/^:7K=0.001~5iiiass%:85~99.999mass%:0~10raass% 

15 •HF:g^^:7K=0.1~5mass%:85~99.88mass%:0.02~10mass% 
•HF: IPA:7K=l~4mass%:88~98.5mass%:0.5~8mass% 

•HF: g^^:IPA:7K=0.1~5mass%:l~98.85mass%:l~98.85inass%:0.05~10mass% 
•HF: pt^y— /V:IPA:7K=0.1~5mass%:l~80raass%:l~98.85mass%:0.05~10mass% 
•HF: l,2-i^p<h^>'3i^>':7K=0.5~5niass%:85~99.3mass%:0.2~10mass% 
20 -HF: m^^^'^. ^Wc:^=f-;Vt^hfii^Ut^hWit}[\.^'pfl<h^ 1 SitK 

=0.5~5mass%:85~99.3mass%:0.2~10mass% 

•HF: l,4-v^:^=aE^1^>':7K=0.5~5mass%:85~99.3mass%:0.2~l0mass% 
•HF: ^^:7'olf'U>^:7K=0.5'-5mass%:85~99.3mass%:0.2~10mass% 
•HF: \A-^y^^^^^bm^^^xy'mimm^^Witfl^'}^f$i<t%\m^ 
25 5mass%:85~99.9mass%:0~10mass% 

•HF: /W-=ty^^/W:3i"— X/l':7>:=0.5'^5mass%:85~99.3mass%:0.2~ 

10mass% 

•HF: p<^>';^/^J}^>'®e:7K=0.001~5mass%:85~99.998mass%:0.001~10mass% 
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a±<^<S1±^^'^h>'ti^^:^^^^'^*Wm^t:'g"«^<?:)fiaM:fi. 0. 05~5mass%:0. 
5 05~10mass%:50~99. 83raass%:0. 02~10mass%:0. 05~50mass%:0~70 

t:mm^'^smmm^<D^m^B^^mmm\^ti^%(Dmm^s.^Tici.timmmx\ 

20 m\^x^^(Dmm^^&UTi^l^f^yi^^m\^^xm^ii^^^^^AV>p^^mtV:^:^^^ 

25 ^j-rs^m^5foSo 
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low-k jj^ (aH— MSQ) . SiN (BARC) . Ui^J^h (KrF) M;&SJl^^$tt 

Si Stg{-ov>T. j^^/^^^iJ^^fliS^mx SiN l^<?5^®±{::i/-s^;^h(*ffi<^i^i^;^b 

^®f^t;«^^^^o spjji(iiiiT{-^-ri:i3«9-e&So 

8^^:10.1 

20 7!>!^/^7;^3-/^:9.8 
7*0 tVy^'y^-zi/: 12.6 
v/*xfuy^r*!j3-/W:i2.1 
/!Jt!Jy:16.5 
IPA:11.5 

low-k m^cmn^i^^^—'^^-^^^i^ ^xoi^i^xn^tio 
-r. 
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1 





iafiS;(inass%) 


mm 






SiNj^tD 
«(A) 




HF 


tK 




mmm i 


0.05 


0.05 


99.9 


30 




A 


39 


mmm2 


0.05 


0.05 


99.9 


40 




A 


52 


mmm3 


0.1 


0.1 


99.8 


20 




A 


56 


mmmA 


0.15 


0.15 


99.7 


15 




A 


51 


mmms 


0.2 


0.2 


99.6 


3 




A 


15 


mmme 


0.2 


0.2 


99.6 


6 


4& 
^\\\ 


A 


30 


mmmi 


0.25 


0.25 


99.5 


5 


4f^ 


A 


35 


mmms 


0.25 


0.25 


99.5 


10 


4^ 


A 


62 


mmmo 


0.4 


0.4 


99.2 


10 




A 


60 


mmm lo 


0.5 


0.5 


99.0 


10 




A 


75 


mmm n 


0.75 


0.75 


98.5 


0.5 




A 


10 


mmm 12 


0.75 


0.75 


98.5 


1 




A 


20 


mmm 13 


0.75 


0.75 


98.5 


3 




A 


60 


mmm u 


0.05 


0.05 


99.9 


15 




A 


20 


mmm 15 


0.05 


0.05 


99.9 


25 




A 


53 


mmm le 


0.1 


0.1 


99.8 


20 




A 


56 


mmm n 


0.15 


0.15 


99.7 


15 


m 


A 


51 


mmm is 


0.2 


0.2 


99.6 


10 




A 


47 


mmm 19 


0.25 


0.25 


99.5 


3 




A 


21 


mmm 20 


0.25 


0.25 


99.5 


5 




A 


35 


mmm 21 


0.25 


0.25 


99.5 


10 




A 


62 


mmm 22 


0.4 


0.4 


99.2 


10 




A 


60 


mmm 23 


0.5 


0.5 


99.0 


10 




A 


75 


HiS^iJ 24 


0.75 


0.75 


98.5 


0.5 




A 


10 


mmm 25 


0.75 


0.75 


98.5 


1 




A 


20 


iiig{?y 26 


0.75 


0.75 


98.5 


3 




A 


60 
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m 2 







mm 


^V>02 




SiNm 
(A) 


27 


lmass%HF+lmass%H20+'^^fy-/l' 


10 




A 


251 

• 


28 


0.4mass%HF+0.4raass%H2O 


10 




A 


283 


MMM 

29 


1.5mass%HF+1.5mass%H20 


5 




A 


22 


MMM 

29 


1 , 5mass%HF+l . 5mass%H20 


10 




A 


48 


MMM 

30 


1.5mass%HF+l .5mass%H20 


15 




A 


72 


MMM 
31 


2.5mass%HF+2.5mass%H20 
+7°otVy^'*y3-/W 


10 




A 


203 


MMM 
32 


1 . 5inass%HF+ 1 . 5mass%H20 


10 




A 


180 


MMM 
33 


2mass%HF+2mass%H20 


7.5 




A 


40 


MMM 
34 


2mass%HF+2mass%H20 


10 




A 


87 


MMM 
35 


3mass%HF+3mass%H20+^*yt!)y 


10 




A 


480 


36 


1.5mass%HF+1.5mass%H20+IPA 


10 




A 


41 


37 


1.5mass%HF+1.5mass%H20+IPA 


15 


4yff- 


A 


62 


38 


linass%HF+lmass%H20+M-t/-/l' 


10 




A 


251 


MMM 
39 


0.4mass%HF+0.4niass%H2O 


10 




A 


283 


40 


2 . 5mass%H F+2 . 5mass%H20 


10 




A 


203 


MMM 

41 


1 .5mass%HF+l .5mass%H20 


10 




A 


180 


42 


2mass%HF+2mass%H20 


10 




A 


40 


43 


3mass%HF+3mass%H20+^*yt!Jy 


10 




A 


480 



*m2'p. HF Rxj^ H20 ek^(Dfiii^<om't-BLii. hf H20 (Daa-efcs. 
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^ 3 





Jja^(mass%) 




^V>02 7°7XV 






NH^F 


tK 




itmm 1 


0 


0 


100 


10 




c 




0 


0 


100 


10 


m 


c 












^ 02 7°7;^*-7 








IPA 


10 




c 




IPA 


10 




c 



5 |IJg«BJl'-46<7>fiJIIIfe?-e^SbfcS^d^b{ix Wt^^b:d5^^l^tiJil$n-CV^fc„ 
10 |IJ6«aJ 1.5,6,7,11.12,14,15.19.20,24,25,29.30,33,34,36,37 RXJ^ 42 ^;lOV^r. 

Sii::J^iR]{-^8frbfcB^ffi^<sr SEM t^^^u mfm^X'<o^mm(Dm^mtit^. low- 

mmm 1,5,6.7,11,12,14,15,19.20,24,25.29,30.33,34,36,37 42 x^Mmmm-i 
mmmx(ofiiim(Dm^^x'nM^i^^t><>xioh'r^ low-k j^;i)5^>-i^^^^t-cv^ncv^ 

15 :ik7!)mmx^fCo 

HF/H20=15 mass%/85 mass%/(23'C. 10 ^m.m^ O2>^yX'^ryZ^>i!^^0. 
20 Xi^Ml.) 
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fS.mc TiN m^^i-^WtitmH^(D Si •>ai/^(CUv^;^h^ff^fi5obTK^-r^>;/^:/i/^ 
MM^l 44:HF/H2O/S^®!=0.75 mass%/'0.75 mass%/^98.5 mass%(10 ^K) 

20 HJfe^J 45 : HF/H20/g^@? = 1.5mass%/1.5 mass%/97 mass%(lO 
MM^l 46:HF/H20/'g^®^=3 mass%/3 mass%/96 mass%(10 ^f^) 

«IIJfe^«J 45 T'fie. 2A, |l»ij46Tiil2A-efco/cio 
mj!fe^J47— 50 
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low-k l^CCVD m]:S:T^^i?^W^CKrF]36S?^^^nfc Si S^lJ:oV>T. ^i/^^'i/^!; 

5 mmm47'^5o<Dm]^<ommmt:mmu ^^mmt:m^u m=^^ [950kHz. eoo 

^iMMm mm^^m^m^^-( • ^:^y ^^/^ (^^^ : 6848 . m®]^ ■. 73573 m)t: 

mMm47'-^50(Dm]wmx*^mi.fcmm^>hi-i.. ui;>:^hii^^'^icmm^fix\^^tco ^ 
10 fc.jKy-r— t>^*^nTv^^co 

^5 





HF 


75> 








^«6«II47 




Imol/kg 


0.5mol/kg 


lOmin 


A 


T5K 






0.02mol/kg 


0.01 mol/kg 


20min 


A 






0.02mol/kg 


0.01 mol/kg 


20min 


A 


II1I£«>J50 




0.5mol/kg 


0.25molAg 


lOmin 


A 
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^6 















cto -Mr /r»i er o 






















-1 u^^^+i y_ II 
1 — r^TJy — 






ct3 4^ /Eri c a 

USSwISS 




lllliE#l59 




-Wi- /rit c t\ 


i ^n/^ y IK 












N-pt5^;u-2-bfp'jK:^ 








IIJiS«l|64 




IIJ£«II65 











/K-^;^ low-k I^CtK— 7;?^ MSQ) . SiC 1^, ixi;=i>-^^#-t-SSl*l5SjJtl^(BARC) . 
5 l/v^y^h (KrF) li;*55i^^$nyci Si StRtCOV ^-C. fcTT^i/f^'^'t/^flia^ttV \ SiC 

JLhJ^^r^L. fc'-T7}^--/U|^ Vi/a^;0^#^£-r ^^iB^^^HUCO^-^ V'^^^ 

10 

||Ji^!j67~83 

15 A^^ii. SIN 3i5/^:^i/»{^12A)^Jl_h-efc'9. cnibt^tiJPltV^T'^SLfcS®;6>fe{^. 1/ 
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10 mMm7nc7jk-r hf mstu±<D hf ywi:<Dim'^-&-cfflv ^^#-^^;l^<D^ 

15 SltE^itll^Jlt)5^s/^>^i/^^Srl^*-r^^M(*/J-^<s SiN b SiC ^i'i>{::^s/^ 
25 14^^^^K-^---^;i^24a±<^11'l4^:7'Dh>''l4^Mfi^^^g:i:b^i-v\ gE^nhy 
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Ai/si02 #^iaa«3t^?f^fife-r6^i'. 7ify■^-tlJg^lv^,^L-c^v^f>tL5>^•t^6*]7'j:a^ 

15 



^7 













X7f>^' 




9J 








HF 














SiC 


SiN 


SiN / 
Low-kffi 




BARC 


m 


No 


ma 88% 




ma88% 




massX 


mass% 




A 


A 




67 


0.4 




98.2 






0.4 


105.3 






1.0 


6.4 


31.0 


1.3 


A 


A 


A 


A 


A 


68 


1.0 




96.1 






1.0 


83.6 


19.0 


6.2 


0.5 


2.6 


33.1 


1.1 


A 


A 


A 


A 


A 


69 


0.7 




98.5 






0.6 


52.9 


2.0 


14.5 


0.7 


3.2 


11.5 


0.6 


A 


A 


A 


A 


A 


70 


0.2 




99.6 






0.2 


52.9 


2.0 


14.5 


3.0 


2.0 


14.1 


0.4 


A 


A 


A 


A 


A 


71 


1.0 




97.6 






1.0 


37.9 


32.0 


18.9 


7.5 


1.0 


30.0 


0.3 


B 


A 


A 


A 


A 


72 


0.8 




98.5 






0.8 


33.6 


36.0 


20.8 


7.5 


1.8 


27.9 


0.4 


A 


A 


A 


A 


A 


73 


0.8 




97.5 






0.8 


12.5 


17.0 


>32.5 


10.0 


1.0 


24.4 


0.3 


A 


A 


A 


A 


A 


74 


0.6 


1,4-'/ W> 


98.0 






0.5 


10.8 


14.8 




5.0 


4.0 


22.4 


0.8 


A 


A 


A 


A 


A 


75 


0.6 




98.3 






0.6 


10.7 


16.5 




5.0 


1.0 


22.6 


0.4 


A 


A 


A 


A 


A 


76 


0.5 




98.5 






0.5 


9.3 


17.1 


22.8 


10.0 


2.2 


55.2 


1.1 


A 


A 


A 


A 


A 


77 


0.5 


i,2.y 


98.0 






0.5 


10.2 


23.9 




15.0 


2.4 


30.6 


1.0 


A 


A 


A 


A 


A 


78 


2.3 


1.2-y >h4yi^> 


94.5 






2.3 


10.2 


23.9 




5.0 


1.6 


53.2 


0.9 


A 


A 


A 


A 


A 


79 


0.6 


tK7tKa77> 


97.8 






0.6 


8.0 


20.0 




10.0 


2.6 


32.0 


0.4 


A 


A 


A 


A 


A 


80 


2.0 


1.4->';t^tt> 


83.6 




11.4 


2.0 


11.0 


14.8 




5.0 


1.6 


33.2 


1.0 


A 


A 


A 


A 


A 


81 


2.0 


1.4-y 


83.6 




22,8 


0.0 


11.0 


14.8 




5.0 


1.6 


33.2 


1.0 


A 


A 


A 


A 


A 


62 


0.6 


1.2-y 


58.9 




39.3 


0.6 


32.0 


23.9 




10.0 


7.0 


41.2 


0.3 


A 


A 


A 


A 


A 


83 


0.6 


yVfJU-fiU 


S8.9 






0.6 








5.0 


4.3 


60.0 


1.9 


A 


A 


A 


A 


A 



A: a». B: ft, C: - : RflB^f L 
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^8 



it 
















1^ 




HF 




7k 








SiC 


SiN 


SiN/ 






BARC 


m 


No 


mass% 


fiSi 


mass% 


mass% 




A 


A 


Low-k^ 




5 


o:58 


DMSO 


97.9 


0.58 


19.3 


29,9 


33.3 


5 


0.6 


3 


0.1 


c 


C 


C 


c 




6 


0.62 


DMF 


- 98.3 


0.62 


16.0 


26.6 


29.4 


5 


1.8 


5 


0.1 


c 


B 


B 


c 




7 


0.53 


DMA 


98.0 


0.53 


13.6 


27.8 


23.9 


5 


1.2 


0 


0.0 


c 


B 


B 


c 




8 


0.46 


NMP 


98.1 


0.46 


13.3 


27.3 


25.6 


5 


0.0 


0 


0.0 


c 


C 


C 


c 




9 


0.40 


DMI 


99.2 


0.40 








5 


1.4 


4 


0.1 


c 


B 


B 


c 




10 


0.50 






99.50 








5 


2.0 


650 


0.1 


c 


c 


C 


c 


0 



^9 



It 
m 
m 






9ikm 












NH4F 














SiC 


SiN 


SiN/ 






BARC 


m 




No 


mass% 


mm 


mass% 


mass% 




St 






A 


A 


Low-kK 








11 


0.6 


DMF 


70.6 


29 


19.3 


29.9 


33.3 


5 


0 


5 


0.1 


B 


c 


C 


C 




12 


0.6 


DMSO 


69 


30.4 


16.0 


26.6 


29.4 


5 


0 


4 


0.1 


B 


c 


C 


C 





5 DMS0(y7f*xm>K).DMF(->7fJt*fl.X.75K) A:ft».B:fi.C:^a, -:»«<EU 



j^m^^Ufct>0-e&5, wi^e><DJtt55^?lJI^:^$4^fcfilJIII^^*3«tt/gfe#^^«^ Al/Si02 
itWJl3~16fi, 1-146331 -^<i^^<Diij(E^j-e^$nfcaj?5ci^-e^^0^t^ 

itiS50iJ17~191ji|#M^ 1-146331 #^IB<^IIJgfi»JT'^$nrcmJ5)c«^t?2t:||PjO^!fe 
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^l^-ifmnmy). sin *3J;0« low-k m(D:iL^y'^>'-}^&*^^<. W^^r^mifidrxomiitm 
it^m20. 21(i. 8-202052 ^{ikm(OmMmX'7ri^tLtim^<^X-^WM(D 

\,^fl\\ Low-k ^(c:*t~r^ SiN (DJiy^>'i/c7)jliRJt/e»S/J^^V^fci?), Sltl^^ih 

10 ^m.ii^^<m. -^m}£^'o(oimLtmmc.f£^o mw^ 8-202052 -^^^-ett, 

15 ^iS:^^Lfc<??;6S7|c5|BjX'fc6o 8-202052 Cu/low-k #^62 

\)cW\2.2nmWi^ 10-50647 -^^^c^||Jg^?l)T'^$ttfc*l^#jT'2|s:|iPJ(D|gt^S 
ife^^LaL^j^m-efeSo :i<Z)MfifeT-f:i SiC. SiN (0:r.y'J':y^\-i.h%\z.'Mi.<. ^>^:5^h> 
Sl+l95itl^(BARC)*3 J;t;«^5/^:^i/a^<^)V ^-f tL^>;5S^<l^*-CtTV V \ Low-k 
20 SiN (D3c>y^>'j/Ojl#^it^5/J^^V^fc:i?). Uv^^h, Rl^llSJt^(BARC):StU« 

^2/f=->'^^?t^l^*-t-'5yhi6*QiS^ra^:^<-rS^ low-k l^03i5/^^i/*;iS^<?'^'9. 

it|5E«Hj23~25f* USP6150282 %(r>'m&m. itiS5«nj26{i USP6150282 
i^:/a^<©*Jiltt'bi^<''j;v^ L:6^L> BARC.l^v^^^hOfiJ^ttfiiKs ^Hb^^^tC^ 
V ^h^')-=^l^m\Lm (SiN) <£r low-k l^lc^LTjl^6^{:i|^*-r'5::<!:^sx't/^v 
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Jt$^^?ij26~35{i«i#^¥ 11-340183 -§-<2^^ (D|IJg^jT'7i^$tLfc*l^i^T'3|s:^PJ(^ 
^*0;S«^^^SUfc)gm-efc5„ HF li^;6S{g;V^#'g•{i. SiC i: SiN (D^y^l^^mm 

cu/iow-k #jiiai^1f3t<lr?l^^i-6fcJ6tC'^ffl-t-5iiJII?KibT{M$?'<ev\ 

iiii5^!i36~4iaii#is¥ 11-340183 ^■''Am(omMmx'7jk^tifcmf^^x-'^m^i^ 

10 fcSo ^y:/n^-?y— /^S:fflv^fc#■g-et>, HF jtS/iSiSv^^-g-^. HF SS;dSi^<-C'b7K 
^>'i/^^<^v^-mt>l^*T'#§;55. ^^BI^^yTT-feS SiC t low-k j^c^#®;65tiJ8l 
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^10 





















HF 




7k 




mm 


SiC 


SiN 


SiN/ 

Low-k 






BARC 


m 
m 


- 


mass% 


mm 


mass% 


mass% 


Mil mass% 




A 


A 






13 


0.3 




16.4 


83.3 


- 


- 


5.0 


0.2 


31.0 


0.5 


c 


C 


C 


c 


c 


14 


0.3 




34.3 


65.3 






D.U 


0,3 


30.0 




c 


C 


C 


c 




15 


0.3 




53.9 


45.7 




- 


5.0 


0.3 


28.0 


0.6 


C 


C 


c 


c 


C 


16 


0.3 




75.5 


24.2 


- 


- 


5.0 


0.4 


25.0 


U.4 




C 


c 


B 


r\ 


17 


0.3 




10.7 


89.0 




_ 


2.0 


0.4 


50.0 


0.5 


A 


C 


c 


C 




18 


0.3 




31.5 


68.2 


- 


- 


2.0 


0.6 


35.0 


0.5 


A 


C 


c 


C 




19 


0.3 


61.5 


38.2 


- 


- 


2.0 


0.7 


25.0 


0.6 


A 


c 


c 


B 




20 


2.0 




86.0 


2.0 




10.0 


1 .U 


0.5 


10.0 


U.I 


A 


c 


c 


C 


r» 


21 






80.0 


5.0 






1.0 


2.0 


1.0 


0.1 


A 


c 


c 


c 


c 


22 




JV 


95.6 


4.0 






5.0 


0.5 


9.0 


0.2 


A 


c 


c 


A 


c 


23 


0.4 


> 


99.2 


0.4 


- 


- 


5.0 


2.6 


27.0 


0.6 


A 


c 


B 


A 


c 


24 


0.8 


98.4 


0.8 


- 


- 


5.0 


3.0 


40.0 


0.6 


A 


c 


B 


A 


c 


25 


1.1 


97.7 


1.1 






5.0 


3.2 


58,0 


0.6 


A 


c 


B 


A 


c 


26 


1.0 


99.1 


0.0 




- 


5.0 


0.7 


8.0 


0.2 


A 


c 


C 


C 


c 


27 


0.1 




99.9 


0.0 


- 


- 


5.0 


0.4 


2.5 


0.1 


B 


c 


C 


C 




9fi 


0.1 


98.9 


1.0 


- 


- 


5.0 


0.4 


3.5 


0.3 


B 


c 


C 


C 




9Q 


0.1 


94.9 


5.0 


- 


- 


5.0 


0.4 


4.0 


0.3 


B 


c 


C 


C 




ou 


1.0 


99.0 


0.0 


- 


- 


5.0 


2.0 


11.6 


0.1 


c 


c 


C 


C 




O 1 


1.0 


98.0 


1.0 


- 


- 


5.0 


2.0 


17.3 


3.6 


c 


c 


C 


B 


c 




1.0 


94.0 


5.0 






5.0 


2.0 


23.1 


3.7 


c 


c 


c 


B 


c 


O J 


5.0 


95.0 


0.0 






5.0 


2.3 


8.3 


0.2 


c 


c 


c 


C 


c 


OH 


5.0 


94.0 


1.0 






5.0 


2.2 


8.6 


0.3 


c 


c 


c 


A 


c 


35 


5.0 




90.0 


5.0 






5.0 


2.2 


62.9 


4.0 


C 


c 


c 


A 


c 


36 


0.1 




99.9 


0.0 






5.0 


0.4 


0.8 


0.1 


A 


c 


c 


C 




37 


0.1 




98.9 


1.0 






5.0 


0.4 


1.2 


0.2 


A 


c 


c 


C 




38 


0.1 




94.9 


5.0 






5.0 


0.4 


1,3 


0.3 


A 


c 


c 


C 




39 


1.0 


IPA 


99.0 


0.0 






5.0 


2.2 


2.9 


0.2 


A 


c 


c 


C 




40 


5,0 




95.0 


0.0 






5.0 


2.0 


3.9 


0.3 


A 


c 


c 


C 




41 


5.0 




94.0 


1.0 






5.0 


0.8 


21.0 


0.5 


A 


c 


c 


C 




42 


0.003 




99.994 


0.003 






2.0 


0.0 


0.2 


0.1 


A 


c 


c 


C 




43 


8.0 


mi 


84.0 


8.0 






2.0 


4.2 


780.0 


0.2 


A 


c 


A 


A 


c 



A:a»,B:fi.C:^a.-:|fffi/j:U 
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HF/H2O=0.5 mass%/99.5 mass% 

5 ^mmiox-i-iui^:^K ^mmitmnmmx'^^i)^ Low-k mi^^^-i^^r^^xv^ 

v> Low-k Mt<i:t>{c:iiJp|tbi^Co 
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(HF) ^-^tf low-k^ffl OUi^^^hfiJ^^^o 

HF(^a^;65o. 01~10mass%T'fc'Sft3j^3gl(c:|E*c<^fJitl^o 

10. ^PjlCTKi^'^^.HFt^^^^rTKt^fiAit^i^O. 01~5mass%:49~99. 9 
massyoto-somassro-e*)?). ^m®?^^^/:*/^^^:/^. 

:/y/V^x ^/i5^nng^^, v'iJ^DDi^®?, MJiJ'apgl^, ^y:7yW;^pg^^. v?7y^;tng^ 
tj?h/wa^:/x^yi.;«l^:/®g;5^bnc6ilJ:«?31tm§'>^j:<^t>ia-C**>«9 ; 

7}f ^jj^/WTj^V-^f^S. iy=^^m. =^^^5^^. TS^'tV®?. ?@^®?-Rt;«t5'^>^*^P>''jiSl¥«fc'5 
3ljmS'>?ic<^'bia-r'fcSft5^^lO(c:IS«fe<^iijg|?^o 
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12. ^bt-TK^r-^^. HF :^a^^K:7K<7)mi:Jt36SO. 01-10 
mass% : 4 9 — 9 9 . 9 mass% : 0 ~ 5 0 maiSS%X'$> 9 . ^m^i^t^ 1 -filfiT/V^ 

13. HF : T>'^=-rRXfT^:y:^^(bti:^mX^mi^ri^<}^'^J:< thl 
a : ^W^M: : 7K(^S*it365 0 . 0 1 ~ 1 Omass% : 0 . 0 1 ~ 3 0raass% : 4 
9 ~ 9 9 . 9 mass% : 0 ~ 5 0 mass%-C-fo ?) . ^^^^Ksi^ 1 fifiT/W= — /l^^, >K 

14. iflfiT/wa— /i'll;6s> /w, /w, -Yy:rnyNV— /KIPA) . 1 

15 /V. l-:/^/'-/^^ 2-:/^y— yl'^ t-^^y— /W. 2-;»«^/l'-l-:7'nx^/— yw, 

1— 1— yi', 1— yw. 4— -^T'iJ'y'-y^. l— 
yw, i-z^ywryu^— yv. l-7^:!&y— yw, l-K7^;&y~y^. ^i^yy^Tyv^— yu^.U'v' 
j7D^^f-/-yV3!i*e>/j;S«^j;«?i^«nSiiJ'?'i<^t>l«-efc«9({i.L. p^^S^y-yu. 
yvf«(^*«I^IS*fcf*W:^^^#ffl$n5) ; 

20 yW^;ii^ zn^U^i/yn— yv, v^ai^V-^^i/y^— yV, 1. 2-7'n/'?Vv?;t— yw. 

:/ptV>'^y3— yv. 2, 3-7'i5'>'v>;t— ywStJ^^y-feyi/^^b^.^§S¥J:t)jl{iix5^i^''.e< 
t'biaT-ai??): 

^h^'^^J^ T-feh>'. T-fe^y^r-fehi^. :^^)V^y:f'f-jv^Vy, 
iy^a^#f-y>-, v;?;n^yv<5rf.>'^t;?i;:xry:/^yuyrh:/;5ip>/^6«^J:0^finSil>?'<?<^ 
25 t>l«T'fc'9; 

T5K^;is^ N-^^yW/tiywi^T^K. N.N-v^^^y^/l^yuAT^K. N-^^ywT-fehr5:K.S.tJ^ 
N.N-v^;^^yur-fehT5K;&>b''ji5l¥J;l9ilfinSii>>'^<<!:t)lS-efc«9; 

::ihyyw^;i5, T-feh-hyyi', ^oif;j-=hyy^v :/^p=hyyv, -ry^^^n-hyy^SU^^ 
^:/^hyyi.;5>P>/^Spj:(9il{in-5{i^''cC<<i:t>lST'fc<9; 
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mnk-^yy^y^s mwt^>"f-yK m^^^^>^^. :7'ofc°^>'^^^/v, :/cif;r:^^ 

10 zc^/v--, :7^nfc';*->'®?:/at^yW. :7'Dt':?|->'®^'ry7'nbVU, T/nfj^V^y-^^yW, 

gg^^df-vz/v, >ryiS®?p«5^/w. -rygs^^i^/w, ^fygs^g^obw. -Tyss^g-ry^nf 
/V. -fyg8m:/^/i'> -rygs^'i'y:/^-/^^ -rygs^-o^/i'. -^ymm^^i^^^^ 

yy^^/w. -g^m^^^-^^i-^ ■g^^^^=¥v'/v. -f yg^^^p<^/^> -ry^i^^^^^/v-. 
y^m^yotvp-, ^y^^Sf-ryy'citvus -ry^^^^^/^. ^y^Mm-^yy^^i-. 

^y-^Wk^^^^^^. ^y^^®?^=3f.-j^/v^ :*y'n>'^3^^/^x 

:^;7'n:/^-f y^nt^/u, ;^7:rn>'^^y:/^/i', ijzf^ 

^i7^\^^>(y:fxi\fjv, Ti-^^iymzf^j^. ^^^i^m-^yzf^f^^^. 
;^^^>'^^df-^//u^ y-^v^j'^^/^x y-^-:^®?^!^/^. y:^i^®f:7'c3t">'v, y-r^^-^yzf 

/V. •7^:*>'@?-Yy:y^/^. ■^;{;>'@?^>'^>'^s K7'*>'®?^^/w> Kf' 

;{7>®?:3i^/w, Kx:*>'®?7'ni^/v, Kx:*>'^-ryy't3t'>'V'x K7':*>'®^y^>'^. Kt';*? 
vSg-i'yy^^/^. Kt';{7V^^>^^/u. K7=:*>'^^=3rv^yu, 7'>y>'^^;?«^/^. y^i^U/v®! 
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^^/w. ^i^y/^^iT'Dfc'/V', ^^^y/v-m-ry^^nif'/i., ^li^y/w®!:?'^/^. ^iJ^y/i^^^-ry^ 

'7^V/i-^^>'^^^. =7^^)f\-Wr^^^yj\^. r^^))Vilk:^^f^. T^y/w^^^/v. T 

5 y^^/W. i^3.!^®^v?3i^/V, iXrL":7g?^y7'cifcVV. v'^l^^Sv^T'nfcVV, v'a!^^^/:/ 
^/W, v'a-l^Sfv^^f^/V', =/>iJ'^^y^^/l'. 3/^^5'®!C^y^y^v a/N^^^/oi^yw, = 
/^iJ'^gv^^^/^s ='^^^M^y7'i='l^/V, =i/N:^^i^:/ntf/U, 

m^yzf^jv. Tv^tv^^^yy^^/v-, Ti^t°:/^i^y5^/v, Tv=t°v^^y^5^7i/, Tv^f 
Tv^t^v^^y^ntvu, ri^fc°:/^v^ycitvv, Tv?t°>'^^y7''^/v. 
10 Tv^tv^v^^y^^/w. fs^^^yy^/i-. fg^^i^y-^-zw, m^m^ey^r.^/u^ m^^i^ 

^^yv. ^S^^^yT'atVw. M^^v^:/i3tf7W, M^Wt'eyzf'^/u, M^^v^:/^/^. 

^^::/^v^y^/v. i:^^^:/^^/^:^/^, i^3i>'®?i/^^/w, i^j^:/®? 
^y^^ptvw, :^'^>'^v?y"utvw, :^'^:^ig^y:/^/^. ^^L^j^i^^zf^^i^. y^jv^i^:^ 
^/u, ^^/v^ji^ai^/w, 7i?/v@f':^yntvv, y^iv^^^iv^ y^A^Wy^:y^)V^ 
15 :7^/i.^^:;?^:/^/v, y^)V^^^i!r{7'f-)V^ y^jv^ryj^z-jv^ y^ 

7:?/w^v^3^i3b:Vw, "r^^t^/i^^v^^^/v. 'T\^y^)vmry^^y=f-}^. y-yyy^j^^i^^ 
^^v'/w. ■7^u7^/w@fi;''^:/^/w. 7^w:7^/V'®?v>::*-^^/v. xi^^^ywg^v^y^/v. xi^ 

20 '5S¥J:'9jlfm5^>/.^<<k'bia-e*?'9; 

7nnyf^/we/i?n-^dpf-^^:i>t,/^Si¥J;«9jlf^tl6^i>?fc<i:tia-Cfo'9; 

2a,3,Z-y'hyy/i^^^zfx:'y<y—/i^i!)^h^j^^mxmitti^<i^^£<th^ 
\ry^aL::^y^jvmtK Ty^i^^'f-/^. Vy^i^^^Ji-. })y^^yaL=:.j\., Tymi^^> 

i^/u. y^-^hyy^/w. y vgjhy^^/i'. y>'^hy:ynfcvw, vyWthV:f^/i^Rmymh 
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16. mmmxfi^m-r^mK. i/v^;^h^. low-k mi,^mm&oi^y;^—-:^t:-^^^<i^^^u 

1 7. low-k m\^mn^\^'^p^—'^'^-^^^j^^ ^:LtiK low-k 

18. ^^^Si^<D^JiS^. @^jgtj5fcj^U^^;6S^tf5wi:^Jj#m^'i-5ii*^l5l^lB^ 

19. ff^^l5(c|5^<D:^&le:J;'9#5^t;d5x*^5^:^;^htiJil^a«feo 

15 20. mm^Rv^mwti^m^h^j:^mt^hm\tti^{i^fj:<thim.Mm 

22. @WSE?5fei^ffi-C'fe5i*3lt^ 2 0 \Z^m.(D^^mo 
20 23. TiN)^<^0.0lAa-b^.y^^i5^-t-6r^;6ST'#5it*:3520{cf5^O?5fe?%ISo 

24. ^bf-TK^-^^. HF:W1^^:7K(^fi*i:b;6SO. 01~5mass% :49~99. 9 
mass%:0~50mass%T-fct). mmmi!)^^/:^^^-^^^^. ;^/^3tcV®SS.t/4fy;«7/W7}^>m. 
*^b''.e-5l¥J:«9^litL'5ii^^.e<i:tiia-efe5»*^20tc:|5^<^Sfe?f^^^o 

25 T'yyl^®?. "ey^uuW^m. v^^J'pcS^^. Hy^aag^^, v?:7yU:^ni^ 
?Jc<i:1)l«-Cfc?). 
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5 26. $b(C7K<Sr'^^.HF:W^^^:7K<^l:fl:ifc;550. 01'-10inass%:49— 99. 9 
mass% : O-SOmassyoT-*)^ , ^^^^^jJUfflfiT/Us-zV^ ; ^U^)-— /W!^ ; ^y^M ; T 

10 ?Ko 

27. HF : T^^^^TR'C^TV^f)^hti:^m^mittl^<}^:^j:<ti>im:mm^m : 
OfiU;b;650. 01~10mass%:0. 01~30mass% :49~99. 9inass%:0~50inass% 

P>/^6l¥J:«93l{m'5'>^i<it>i@-efc5ft5jtrg2itc:|5i6<z>i5fe?^^^o 

28. ififiT/Ws— /V®;6S, ai^y— /V, ^y^o^NV— /V'(IPA) , 1-^0 
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=^Hy/W^>6^ T±h=-hV/\^. :^^\^':t=^hVJ\^^ y^u=:.hV/l^. -<yy^ti=^hV^i^RXJ^-< 
10 ai;^x/I^|g3jS, g^^:/nlf/U, g^®?'l'y:7'Dlf/U, f^M^^ 

/V. gif®?-Yyy^/p. g^^'O'^/i'. mm^^z^/^. zfn\f^>m 

:/nt°:;e-^^^>^nfcV^, zfrj\i':ty^^yz^^\^JV, ^ntf;^:/@?y^/V, ^of 

15 ss^^df-v/P, ^y@s^p<^/^. -fygg^^if^/i^, -ryiS^s^nt^/u, -cyis^-ry^nt" 

y:f^jv^ ^Mm.^^^yf\^. ^yg^miip<^/v. -ry wm^^^/^. 

y-^^T^nf -ry^^^-ry^^ntvw. -ry -Yy^^s^-ryi^^/w. 

20 ^y^^^^>'^/l'. -l'yg^^®?-^^i//l', l^zfni^m^^^J^^. -tizfxi 

:)U:fu:^m^^'>^^. iozf^)f\/m^ 

ntvv, ;<?-7'y/u^>ry:7'c3fcvu. j^^y/Hf-ry^^/w. :«7^!;/i'^-< 

;<7'7'y>'W^^drv^/u, :?hiJ^i?i^m^^/u, -^^^lym^^f^. :t^^>mzfu}^Ji'^ 

:t^^>m^^i^yi^. yi->m?^'f-/^. y-r^m^^ji-s y-ri^my^i^'/i^s y-r^m-fy^ 

jv, 'f-)J>^-^y^'9-f\^^ 'f^^^W.^^y^f^. "flj^^^^-yjv, Kt^"*:/^^^/!^. 
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;<7>'^ai^/u, Kx:«7>'i?7'otVw, h*'r:^>m-fy^v\:^Ji^. h'7':^:^my^yK K-T;* 
^m-^yzf'f-/^^. h'7':^i^m^>"^/i^. h'y':fJ>m^^->/i^. 9^VJi-m:>^^y^^. y^V/i-^ 

^^y/u^T'ntvv, '7^^))v^y(y'f^\f)v^ ^^V/^W^i^^^. ^'yv^i-m^yzf 

f^/W. ^^^y/l^^^^^f^/^. ■7'>y/^®?^=^v'/^> T:J^yyV^p<f^/V, TiJ^y/U^jif^/^, T 

V/^m^l^^/^. TtJ^y/V^^^'^/V. i^^l>^^/7<^/V'> '>^lJ7^e^P<^/^> i^rt!?'^^ 
yai^/u, '>^!j7^v?j:^yu, Vri.^j7^^/:/ntVl^, v^^fJ/^v^^atVU, v-rL-^^^/:/ 
^/u, v'^'^7^>?:/^/t', =i^^i?'^^/p<^yi^. ^^^iJ'^v^p^^/w. ri/^i^^^/^i^yi', =i 

/N^^v^3i^/W^ ayN^^^/:/^!^/!^, ^/^;^'li^v?:/afc;V^, =1^^:^'^^/^^/^, s/n:^' 

Tv'f v^v^y^^yu, M^®?^y^^yv. m^m^^ 

^^yw, ?s^^^/>^Dfcvu, M^^v^T'otvi^, m^mi^zf'^^u^ 

^oiV^^ypt^/W, i^'^^^ffifv'^f^-yW. i^'oi^^v^ac^/l', 

^/w, ^^/v^v'ji^/w. :7^/i'^v^^otVw, y^/\^^iyzf^/i^. T'i^'/v^v^^^^/v, 

■7^/V^v?^=3rv'/V, :7^yU®Jv^^y5^yU^ ^^/^^v^^ci^^/l^, -^^Jl^Wti^y^/^. 

y^jV^i^-^xi\;fV, 'T\y-7^fV^i/-:f^fV^ 7-y^y^jVWL\y^-:y^/v^ "rvy^iVW-y^ 
20 =^v'/V'. T^i/^iJ'y^gjv'^^^f^/w, ■rw^^yi'^v'^^^/v. 'T\^'7^jvWJy=.>v, "ru 
y^/^W^f^^jy^. 'ruy^^\^mi^Yf^/\^. ^^■^'t^i^'l^l^Rt^y-^'f-^y^h^^^^/^. 

yx2n:^^jViy^u^^^^^ii^hf^:^UXy)m\tic\.^0^ti:<th\mx*^^ 
yy^T/^^—A^a^. hVy^l^:tr3:sL^y—/U, ^>^7/W;rni:/i3y^y— /U^tJf 
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v:^m=^:^T^^mt)K T^m.^^'^j^^. v^wti^y^f-ji-. y:^®?v?-<i^ 
i^/K y v^hUT^^/i'. y^-Sfhy^^/v. vi^rnvv-ifui^y^. viymhvzf^/i^Rm^mv 

y 7:c-/V;i*P>/i;6Sl j; «9 j1 fms^i^?'^ < tt> 1ST'*)'? ; 

T^h^^^/v-m^Jtr/ N-^f^yi'-2-t*'c2yK^^^?5/^-5S^J;«9jl 

29. ^^Wl::'^«^:5tU^^y-^--;i>^bJfe5l¥<tt))lf^tL6ii^^cC<<bt»i«>i5^ 
®;a^b^^?>S¥J;t)il(m^{i'V^<^t>l®(-f^*Ufct"'T*-yi-^^t-6^^S#)^.» 
3j^]S20l^lE^<7)i5fei^?KSrfflv^Ti5fci^i-s::^^«l#m^i-6i^'T/i^-/i-i5fe#:^?^^ 
10 30. jg^St«fe#U^;0Sf>^T5:i^Sr#^<!:-r'5fS^^29(;:|5^ 

34. lt3j^JS320^^{;iJ:i9#5r^:65-c^S^5fe#*!I;ai^o 

20 35. mmm\^^^^mmm o.i 5}-~i2o ^ofbIoci) mm.w^VT(D:^^yf':^'!fm. 

lA|^JL± 200Ai^ilT^ (2) low-k m:(D:r.>y^-^-^^t^ \k)^J.±. 200Ai^AT. (3) Cu (D 
=^v^:^^m&ii^ lOA/min ^TX-^Ki. Cu/low-k #ggHjil1^ag{;i*3(t-5i?'-^iX>'*5ct 

25 36. |6^^/^yTi3j;t>* low-k ^;a5 SiN, SiC, SiCN, SiOC, Si02 /iif Si ^mt-^ 
#J-efcS. fS^«35(Cfa^c7)fbJg|?So 

JciJ;6TiXV':^i/«!.a<^^iEtC36^;6=>*9bTI^*t-5m*^35(;il5ic<^|yjg|^ 
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aTt-Lfc:ff^3S35{C|5<fe(OtiJSII^c 
5 40. (i)HFi3<tmii)7'cih>'^#tt^^K<b. (iii)'t'^±^^^>K•:^--^;&S24tJLT<^^^ 

tO^^^^k-^J^^^-^^. (i)HF(75/'fk7k^):(ii):7'i3h>'#t^tt^^: (iii) K 

fitb'5'>^j;<^t> 1 n(O^mit^<^(DmMit7b^(i)0. 05~5mass%:(ii)l~98. 95 
10 mass%:(iii)l~98. 95mass%'t?fcStt*3S35{C|B^(DfiJ||t?So 

41. (i)HF*5j;mii)7'nh^#^^i4^IKi:s (iii) fti^i^> K-:^-^3i524JeAT(^<S 

05~5mass%:(u)l~98. 93mass%:(iii)l~98. 93mass%:(iv)0. 02~90mass%-efo 

42. (i)HF:3rSXXKii>y^hl^m^\^^mt. (iii) '^'tt^l^x K■:^-m3^S24Ui^T<^a 

20 <^«^t^#Ji:(iv)7K^^-^tff J^tc^e^tc. (v)^. (wiW-i—m*^ 25 ^_b(^<^i4M 
:7'nhvi4?^j^. (vii)7«y^'^W^1^ik^i^cO/>7^C<^t>lo^'^;^. (i)HF: 00:7^13 h>#t 
(iii) ^-tt^^. K^-!!^;()S24ii;TO^^ttl^:/«='h>^tt^j|K*3j:U?^ltti^:7' 

im-:ftih>^^m:(viO-7^ym^^^mit^i^<Dmmit^K (OO. OS-SmassrorOOl 
25 ~98. 83inass%:(iii)l~98. 83mass% :(iv)0. 02~90mass% :(v)0~10mass% :(vi)0 
~50mass%:(vii)0~70mass%T'fc5it*3g35(C|E«t(7)fijm?K(ii.U. h'i—m^ 
25 :l^JL±(D;®^4i^:^ah>'^4^i^*3J:U«7y^■^^*a^k'g'^feKD-^f^SttO. 1-74. 9 
3mass%t?fcS)o 
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mit^^ : (iv)7K : (v)^ : (vi)K-:^— ^;6s 25 u±(Dm^m.y^y-yi^mm:iyfn)y>ym^^ 

mmit^^:(ym)T>'^=^TioXXl/XnrV^(DmMi:tm)0. 05~5mass% :(ii)l~9 
8. TSraassyoiGiOl—SS. 73mass%:(iv)0. 02~90mass%:(v)0~10mass%:(vi)0~5 
10 0mass%:(vii)0'^70mass%:(viu)0. 05~10mass%-Cfc5IS5j^^S35{;:|B4feOtiJ|||*K 

-g-tf^fiO. 1~74. 83mass%T'$>^)o 

44. (i)HFi:(ii)^tt^lK. :/c2h>'#-^tt^^. K-:^-|gc;5S 24 i^AT<^1^ttM7"Dh 

tl^<i^f£<thim(O^mt^l^:(in)7^<^mMit:d^0. 05~5raass% :85~99. 93 
inass% :0. 02~10mass%-C*>5t»^il35{C|5^(7)tiJg|^Ko 

45. (liHFtwi^mm. -yuh^^m^^^mm. h'-r—m^ 24 ^T(Dmi^m^^h 
mRxj^yym'B^^mit'^m^hti:^m7!)^hmitti^<p^fj:<th 1 -o^^^. (i)HF:(ii) 

'^^mms :7^nhv#t^i4^|^, K^-m;6S24i^ATo@tt^roh>'i4^^joJ:t;«@tt 

05~5mass% :(ii)25~99. 83mass% :(iii)0. 02~10mass% :(iv)0~10mass% :(v)0~ 
50mass%:(vi)0~70mass%-r?fe-5l**^35{C|5it(7>pJ|||?^afib. K:^-^^S 25 
jet±<^ifiitt^:?'nh>'tt^^S^j3j;t>V5/^-^^^^^b^«^O^ff»tiO. 1~74. 93 
mass%'CfcS) o 
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46. imFt(v}^imm. :^^h>m^i±^m. v-r-m^ 24 sir(Dm\±myoh 

(vO^s/^-^^^^^b-^^ :(vii)T>-^:=^T*5J:I//Xf*T5:>'<^S»Jt;0Ki)O. 05~5 
mass%:(ii)25~99. 78mass% :(ui)0. 02~10mass%:(iv)0~10mass%:(v)0~10 
10 mass%:(vi)0~70mass%:(vii)0. 05~10mass%-efc5S3ii^35lC|B^(DSiJBiM(iS. 

20 ^/i^cDg^^, v^i^-nng^^, MJ^nag^^, ^y7/W;rnf^^, v=7/P:?|-ng^^, hU^ 

25 (III) K-:^— 24 iiiTt^^'l4M^oh>^'l4^i^(^):x>!^7^yv^;6S]j^^h!;:/^yv, y:/ 
-:^p<h^e^p<^v, ^:^3ihdf-«:y^^i^s.o^ i,i->^^H=^>'^i5'>'-c*fc«9, 
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50. y^m^^^Wt^^*^ CHF2CF20CH2CF3, CHF2CF20CH4 >feif<7)75/^ 
^^zc^^/uMs CH3CC12F> CC1F2CF2CHC1F fj:}f(Dy^^Vxn^uuy/U:tv:ti—7i^^^ 
(HCFC)^-efc-5f**^42, 43. 45*/c(*46(C|Bm(OtiJg|?K 

10 51. h''r—mi^25u±(^m\tmy^h:^i^mmTi)^.i^?^^y^^/^^T^h\^^^^^^ 

it^mi!>^hfj:^m^^mi-£M<i^fj:<thmxh^m^m42. 43. 45*ysi«46{;iiE^ 
15 ofijiii^o 

53. :b/u:^>m*mmxh^n-^m52izM&m.(Dmmmo 

20 54. ctJtt^|^r'*b§T/V=i— /vm<^K-:^--^/5524aT<^«^:7'nh^14^^T'fc 

25:t/3^^u^i/y3— yWd^^/^S^;?)^^jl}in5iJ;'/.C<i:t>ia-t?*)5ft*^47{i^ 
25 tiJU^^o 

m(0'p*^hi^itti^(}^ti:<th I ai:^'^tflt*JK40~46<DV^-ftLd^e:|EifeoSiJ|IS?Ko 
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i;?:t^U'>'^y=i— /Pv?p{^/pai— ^/u^ hyaif=-i/:/:j^y=i— yuv^pt^/wj^—xyi^. 
10 y:7'citv>'^y3— /v-:^/;;*^^/^^^— r/i^. 3i^i/i^^y=i— /I'^yni^/i^zn— x/w. ^y 

58. HF. g^®?. 7K<lr^^. HF:g^^:7K<Z>fiftJt36SO. 05~5mass%:85~99. 9 
15 3mass%:0. 02~10mass%T-fc-5if ^^44{;i|5^<DfbJlli?So 

59. HF, -ry^c/-?/— yl-, tKSt^^, HF-.^yT'n^'?/— /V:7K(^fi*lt^U~7 
inass%:88~98. 5mass%:0. 5~5mass%-C*fc6it*^44{c:fS*fecDiiJil^^o 

60. HF. ^ry^n/^V—zl'. 7K<£:-^«i^. HF:i^m:-ry:/i='^V«-/V:7K<^m 
iJt;55o. 05~6mass%:l~98. 93mass%:l~98. 85mass%:0. 02~12mass%-^ 

20 fe5ff5jt3S44{c:|Eic<^tiJ^?^o 

61. HF. h2-i^?^h^iy^<^>. tK^-b HP: l,2-v'^h^v-^^>:7K<?)m*:Jt;a5 
0.50~5mass%:85.00~99.3mass%:0.20~10mass%T'fc-5t*3}^JS44{CfB<feOiiJil?eeo 

62. HF. S^^7<^/v. g|®?:i^f^/^. @^^^^yKD{i^/ji<i:t5 1 tKSt-^^. HF : 
S^^^^yV> g^Sfji^/V. g^^:/^/K^'>>te<^t 1 S:7K<^M»it*5 0.50~5mass%: 

25 85.00~99.3Omass% :0.20~10mass%T'fe6l*3j^3l44(::fE*cOtiJgtl^„ 

63. HF. l,4-v^;?^^i^:/. tK^St"^^. HF: l,4-v?:^=¥-y-^:7KoMa:Jt:i5 o. 50~5 
mass% :85.00~99.3mass% :0.2~10mass%-^fc5fS*3g44(C|B*fe(?5iiJil?Ko 



wo 2004/019134 




PCT/JP2003/010547 



77 



64. HF. iA-i^^^-^>'tm7i<.m^^xrjmm(D(}^^j:<th i tk^t^^^, hf : 

l,4-2^::^-=a{-1^>'i:fl7Ki^®?*3J:t)«@l^o^^^/j:<i:t> l fl|:7lc(?5m»Jt3&s o. 50~6 
niass% : 82.00^99. 30mass% :0.2~12mass%T'fe5M3j?:^44lc:|5ifeOi<Jil?K„ 
65. HF, 3i^l^V^y3— T^/l', aL^^UV-^y^—yWi/a^^/l^a:— 7=- 

y=3>-/V^/-<y:7'nl:VVa:— X/I^^ i;^3i^l/>'yy=i— /V'^yp<^/P'a:— x/i^. i;?7^nt:V 

15 y=i~/V^/r^at"/W3i— x/V3ltJ«:i^^U>':/y='— /V;><5^/W3i^/Wac>-x/W(Di^^ 

1 fli. TK^-a^s HFrrc^l/^'i/y^—yV^y^^/W^:— x/l^. ;n^U'>'i/y3— /Vv?ji 

pt^/i^o:— AKy3^f=-i^:/^y=i— /I'v^^^/i'^jc— j^^i^i^;/y=i— /i^^yry 

20 -r/i^. hyrc^i^v^yri— /u^y::/'^/U3i— x/w. -:;?3if=-u>^y3— /ue;?ai^/wzc— ^ 

j^^u>':J^y=3— yu^y^y:/f^/wai— x/u. 3i^ix>'^y=i— /^^y-i'y::/f^/uji— x/v^, 
a^^u>'^y=i— /v^y^y^T'citvwji— x/v. v^oc^i^i^^/yn— x/^s 

25 y:ynt:V>'^y=i— /p^yyf=-y^zn— x/i^x 3i^u>'i/y=i— /u^y3i^yw-3i— x/i^, /Ky 
3i^ix>'^y=i— yV'^yy^/urc«-x>'V', hyj^^u>'^y=i— /v^yp<^/V3^— x/v. zt'ci 

(P'fj:<ti3 1 tt:7K<^a*lt;5So. 50~5mass%:85.00~99. 30mass%:0.20~10 
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66. HF. tK^S:-^^. HF : :^^>:^/l'^>m : 7K<^fi»it}a5 0 

mass%^^x:T 5mass%UiT> : 45mass% JJJl± 100mass%5l^i?§:0 mass%^f^K.X 

50mass%JeATTfc6ii*JS 35 iC|5ife(7)tiJg||^o 

5 -v^sr^ttfc low-k ms^au-c:r^5/^>'^a^t^^*•r5w^<£:#mi:•rsf•Jlt;^^sfeo 

^?S'l±;=5/^4')-etijg|MS^-r6f»5i^^i5^fc{i67{c|Em<7):^feo 
70. it^:^67^fc{^68{cfE^ofil^::^fe*5j;tJ«it^3S69i;i|Eicoy>'>^^5!iS;& 

73. f»^^7ioi^T7}^-/^Xf*'3r^^^°:^i5'<^?5fei^?gET'i5fe?^*Q!ai-'5r^t;iJ:9 
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